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PROBLEM 
SET 57 


СНЕМЇ!Ї5ТНҮ MUSING 


hemistry Musing was started from August "13 issue of Chemistry Today. The aim of Chemistry Musing is to augment the 
chances of bright students preparing for JEE (Main and Advanced) / NEET / AIIMS / JIPMER with additional study material. 

In every issue of Chemistry Today, 10 challenging problems are proposed in various topics of JEE (Main and Advanced) / 

NEET. The detailed solutions of these problems will be published in next issue of Chemistry Today. 

The readers who have solved five or more problems may send their solutions. The names of those who send atleast five correct 

solutions will be published in the next issue. We hope that our readers will enrich their problem solving skills through "Chemistry 

Musing" and stand in better stead while facing the competitive exams. 


JEE MAIN/NEET In the above sequence of reactions, Y and A are 
1. A slice of banana weighing 2.502 g was burnt in a respectively 
bomb calorimeter producing a temperature rise of. (а) НРО and НЈРО, (b). НЗРО, and HyP,07 


3.05 *C. The combustion of 0.316 g of benzoic acid (c) НЗРО, and НРО; 
in the same calorimeter produced a temperature 5, For the following rea 
rise of 3.24 *C. The heat of combustion of benzoic 

acid at constant volume is -3227 kJ mol`", If average L ©- 
banana weighs 125 g, how many kilocalories can be 

obtained from one average banana? п ВЕ, Суны 
(a) 393.18 (b) 93.97 (с) 70.87 (d) 189.57 А I * 


2. The major product formed in the following reaction 


H 
лы H, ig EK, Care: 
farm H E 
k the probability of their occurrence (fastest first). 
(a) I» II» III (b) III» II» I 
© DO (d) ots N (c) По III? I (d) III» I5 II 


JEE ADVANCED 

3. The platinum-chlorine distance has been 

be 2.32 A in several crystalline: ds. This placed in a series of NaCl solutions of different 

value applies to both the give ufids A and B : concentrations at 25 °С, it was observed micro- 
scopically that they remained unchanged in 0.796 
solution, shrank in more concentrated and swelled 
in more dilute solutions. Water in 0.796 salt solution 
freezes at -0.406 °С. What is the osmotic pressure of 
the cell cytoplasm at 25 °С? 
(Ky for water = 1.86 K kg mol!) 


O; and НЈРО, 


(A (B) (а) 5.29 gatm (b) 13.23 atm 
— Cl distance in compound (B) is (c) 1.5айп (d) None 
(а) 2.32 Å (b) 1.52 À 
(c) 215A (d) 328 A е F я 
К " " Solution Senders of Chemistry Musing 
4. Consider the following sequence of reactions : 
Ba(OH);/A H,80, Set - 56 
2 Л 
Вр === —s*r(oroacid) 
(Salt) р * Venugopal Reddy, Andhra Pradesh 
Set-55 
(oxoacid) 
n n e Aruna Yadav, Haryana 
сона нщ; Ж * Chetan Kumar, Karnataka 
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INTEGER VALUE 

20 mL of M/60 KBrO; was reacted with a sample of 9 Observe the given sequence of reactions carefully, 
SeO,”. The Br; thus evolved was removed and the СООН (а, “CHN 
excess of KBrO; was titrated with 5 mL of M/60 solution i O 195945, N, 

of NaAsO,. The reactions involved are HOOC 


SeO} + ВгОз + Н? —> $еО + Br; ЊО AgO , H,O/A, NaOH(Ca0)A р act 


excess 

BrO5 + AsO} + HjO— Br + AsO} + H* excess (Major) 
2- = rt Now, find the number of С!“ atoms present in the 

[M.wt. of SeO3 = 127 тоГ | Р! 

major product. 


7. Excess meq of BrO; in reaction (ii) is 
10. In the determination of hardness of a sample of 


(a) Е (b) 2 water, the following results were obtained : 
Volume of sample of H. 
(с) 1. (4) n Volume of N/50 Na; toit - 20 mL 
36 96 Volume of N/50 sed to back titrate the 
8. AmountofSeO? in mgis unreacted NaCO, mL 
(a) 194 mg (b) 194 mg The har f "ing Lis x x 10. The 
(c) 970 mg (d) 97 mg value ФФ 
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Most frequently asked topics in 


EE 


Quantum Mechanical Model of Atom 


1. Which one is the wrong statement? 
(a) The uncertainty principle is AE x At > 


(b) Half filled and fully filled orbitals һа 
stability due to greater exchange е 
symmetry and more balanced а: 


(c) The energy of 2s-orbital i energy 
of 2p-orbital in case of hyd: ike atoms. 


(d) de-Broglie’s wavelen; thi iven by À = E 
mv 
where, m = ma: бу... у = group 


velocity of tl (2017) 

2. How тапу el it in the orbital for which 
n-3and 

(a) 2 (b (c) 10 (d) 14 (2016) 


3. Which of the following pairs of d-orbitals will have 
electron density along the axes? 
(a) dz dyz (b) dis dyz 
(c) da da. (d) d d. 


4. Two electrons occupying the same orbital are 
distinguished by 
(a) azimuthal quantum number 
(b) spin quantum number 
(c) principal quantum number 
(d) magnetic quantum number. 


(2016) 


(2016) 


Ф 
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* Quantum Mechanical Model of Atom 

* Acids, Bases and their lonization 

*  Alkanes, Alkenes and Alkynes 

* Aromatic Hydrocarbons 

* Nernst Equation, Electrolytic Cells 
and Electrolysis 

e Lanthanoids and Some Important 
Compounds of Trafisition Elements 

. 


Bonding in Ition 
Compoun 


s the correct order of increasing energy of 


Q i (2017-2013) are covered here to give you 
ani in exam. 
1 


5 
isted orbitals in the atom of titanium? 
t. no. (Z) - 22] 


КС. 


(а) 4535 3p 3d (b) 3s 3p 3d 45 

(c) 3s3p 4534 (d) 3s4s 3p 3d (2015) 
What is the maximum number of orbitals that can 
be identified with the following quantum numbers? 
n-3l-1,m;-0 

(a) 1 (b) 2 (c) 3 (d) 4 (2014) 
What is the maximum number of electrons that 
can be associated with the following set of quantum 
numbers? 
n=3,l=1landm=-1 
(a) 4 (b) 2 


(c) 10 (4) 6 (2013) 


Acids, Bases and their lonization 


8. 


9. 


Which of the following fluoro-compounds is most 
likely to behave as a Lewis base? 
(a) BE, (b) PF, (с) CF, (d) SiF4 


(2016) 
The percentage of pyridine (C;H;N) that forms 
+ 
pyridinium ion (C;H;NH) in a 0.10 M aqueous 
pyridine solution (Ку for ССНМ = 1.7 x 107°) is 
(a) 0.006096 (b) 0.01396 


(c) 0.7796 (d) 1.696 (2016) 
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10. Aqueous solution of which of the following (c) A: H3C—C=CH, B: H4C— C— СН; 
compounds is the best conductor of electric | Il 
2 OH 
current? 
(а) Hydrochloric acid, НСІ (d) A: He ОНА B: HC—C— CH, 
(b) Ammonia, NH, (с) Fructose, СЕНО, so. ! 
(d) Acetic acid, СНО, (2015) 4 
(2017) 


11. What is the pH of the resulting solution when 
equal volumes of 0.1 M NaOH and 0.01 M НСІ аге 
mixed? 


17. The correct statement regarding the comparison of 
staggered and eclipsed conformations of ethane, is 


(a) 2.0 (b) 7.0 (с) 104 (d) 12.65 (a) the eclipsed conformation of ethane is more 
stable than staggered conformation even 

(2015) ч р 
though the eclipsed conformation has torsional 

12. Which of the following salts will give highest pH in strain 

water? (b) the staggered confoj of ethane is more 
(a) KCl (Ы) NaCl (c) Ха СО; (d) CuSO, stable than ecli formation, because 
(2014) staggered соп! as no torsional strain 
13. Which of these is least likely to act as a Lewis base? (c) the staggerei ation of ethane is less 
(a) BE, (Ы) PF, (c) CO (ФЕ (2013) stable than eclipsed conformation, because 

sta; ‘onformation has torsional strain 
Alkanes, Alkenes and Alkynes (d) i Onformation of ethane is more 


14. With respect to the conformers of ethane, which of ble than staggered conformation, because 


the following statements is true? conformation has no torsional strain. 
S (2016) 


(a) Bond angle changes but bond length remains 

same. ich of the following compounds shall not 

(b) Both bond angle and bond length change. 'oduce propene by reaction with HBr followed by 

(c) Both bond angle and bond length remai elimination or direct only elimination reaction? 

(d) Bond angle remains same but bond 
changes. 


15. Which one is the correct order of aci 
(a) CH=CH > CH; — C= 


H 
(a) HC— CH; (b) нс C^— CHOH 
^c^ 


н; 
H 
(© нус=с=о (d) нс C°- CHBr 
(2016) 


19. The compound that will react most readily with 
gaseous bromine has the formula 
(а) СН, (b) C2H3 (c) Ср (d) C2H4 
(2016) 
20. The pair of electrons in the given carbanion, 


N CH,Cz C is present in which of the following 
16. Predict the correct intermediate and product in the orbitals? 


(b) CH=CH > CH, =C] 


() CH; — CH» C 


(d) CH; 


following reaction s iis, (a) зр? (b) sp © 2р (d) sp? 
H4C— C9 CH ——— 5 Intermediate (2016) 
a (А) 21. In the reaction, 
= Product н—с=сн @ NaNH,/liq. NH, (i) NaNHlig. NH, „ү 
(В) (ii) CH,CH;Br (ii) CH,CH,Br 
(a) А: Hj gi B: m m Sand аге 
он bo Prope 
: ж ы! i —Cm -butyne, Y = 2-hexyne 
(b) А: H3C ү CH, B: H;C—C=CH (© паа реси 
(d) X = 2-butyne, Y = 3-hexyne. (2016) 
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3 


22. In the reaction with НСІ, an alkene reacts in WV. the electron density is maximum 
2 


accordance with the Markovnikov's rule to give 
а product 1-chloro-1-methylcyclohexane. The on | 


possible alkene is H 
CH сн (а) 2and3 (b) 3and4 
2 3 


(c) 2and4 (d) 2and 5 (2016) 
(a) С) (b) G 29. In the given reaction, 


à 09 Q + © НЕ sp 
CH, t 
the product P is 


28. In pyrrole 


(c) (A) and (B) (d) (2015) (a) F 6) 
23. 2,3-Dimethyl-2-butene сап be prepared by heating 
which of the following compounds with a strong N 
acid? 
(a) (СНУ,ССН=СН, © NY С) (2016) 
(b) (CH3),C=CHCH,CH; е 9 
(c) (CH3);CHCH;CH—CH; Q 
(d) (CH3))CH—CH—CH-— CH; (2015) Ра 
ы, 30. Cons itration of benzene using mixed 


, and HNO}. If a large amount of 


24. Identify Z in the ана ois added to the mixture, the rate of nitration 
CH, CH, CH= CH, T. y 7 


(а) CH,(CH,);0CH,CH, unchanged (b) doubled 

(b) (CH,),CHOCH,CH, c) faster (d) slower. (2016) 

(c) CH4(CHj)0CH, 1. What products are formed when the following 

(d) CH,CH;CH(CH;)OCH;CH; ) compound is treated with Br, in the presence of 
25. Which of the following organic сотро! е FeBr3? CH; 

hybridization as its combustion prodi И 

(a) Ethane (b) Е CH 

(c) Ethene (d) Ethanol (2014) Єй CH 

3 3 
Aromatic H ons Br 
(a) and 

26. Which of the folloy е used as the halide CH; CH; 

component for, s reaction? Br 


) Bromobenzene CH, 


CH; 
(d) Isopropyl chloride Br. Br 
(b) 
(2016) and 
‘CH. CH, 


27. In which of the following molecules, all atoms are 


co-planar? 
Br. 
Q e ој). 
в) (b) С) CH єн, 


Вг 
e m 5 
СНз JN (d) and (2014) 
а a OY aig "C 
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34 


33. 


34. 


The radical, (у-н, is aromatic because it has 


(a) 7 p-orbitals and 7 unpaired electrons 
(b) 6 p-orbitals and 7 unpaired electrons 
(c) 6 p-orbitals and 6 unpaired electrons 


(d) 7 p-orbitals and 6 unpaired electrons. (2013) 


Some meta-directing substituents in aromatic 
substitution are given. Which one is most 


deactivating? 
(a) —COOH (b) —NO, 
(е) —-C=N (d) —SOH (2013) 


Which of the following compounds will not 
undergo Friedal-Crafts reaction easily? 

(a) Nitrobenzene (b) Toluene 

(c) Cumene (d) Xylene (2013) 


Nernst Equation, Electrolytic Cells 
and Electrolysis 


35. 


36. 


37. 


38. 


39. 


In the electrochemical cell : 

Zn|Zn$O,(0.01 M)||CuSO,(1.0 M)|Cu, the emf 
of this Daniell cell is Е. When the concentration 
of ZnSO, is changed to 1.0 M and that of CuSO, 
changed to 0.01 M, the emf changes to Ез. From th 


following, which one is the relationship bet 
E, and Ej? (Given, RT/F = 0.059) 


(а) Ej «E (b) E; > E 

(с) БОЖЕ (d) E, = E, ) 

If the Ez for a given reaction ative 

value, which of the followi i correct 

relationships for the values of 

(а) AG'»0;K «1 (b) OK»1 

(с) AG <0; Kq > 1 <05 Keg <1 
(2016) 

‘The pressure o S 4 to make the potential 

of H;-electro: ire water at 298 K is 

(a) 107 a (b) 107 atm 

(c) 107 atm (d) 107 atm (2016) 


During the electrolysis of molten sodium chloride, 
the time required to produce 0.10 mol of chlorine 
gas using a current of 3 amperes is 

(a) 55 minutes (b) 110 minutes 

(c) 220 minutes (d) 330 minutes. (2016) 


The number of electrons delivered at the cathode 
during electrolysis by a current of 1 ampere in 
60 seconds is (charge on electron = 1.60 x 107? С) 
(a) 6x 10? (b) 6x 1020 


(с) 3.75 x 10° (d)748x10? (2016) 
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40. When 0.1 mol MnOj- is oxidised the quantity of 


41. 


42. 


electricity required to completely oxidise MnO; to 
MnOj is 

(a) 96500 C (b) 2x 96500 C 

(c) 9650 С (d) 96.50 C (2014) 


The weight of silver (at.wt. = 108) displaced by a 
quantity of electricity which displaces 5600 mL of 
О, at STP will be 

(a) 54g (b) 108g 

(c) 540g (d) 108.0 g (2014) 
A hydrogen gas electrode is made by dipping 
platinum wire in a solution of HCI of pH = 10 and 
by passing hydrogen gas. d the platinum wire 
at one atm pressure. ation potential of 
electrode would be 
(a) 0.118 V 
(c) 0.059 V 


) 1.18 V 
(d) 0.59 V (2013) 


ids апа Some Important 
of Transition Elements 


43. 


45. 


46. 


as that can readily decolourise acidified 
solution. 
(b) NO; 


(c) P0 (d) СО 


(2017) 
‚ Which one of the following statements is correct 
when SO; is passed through acidified K,Cr,O7 
solution? 
(a) SO, is reduced. 
(b) Green Cr;(SO,), is formed. 
(c) The solution turns blue. 


(d) The solution is decolourised. (2016) 


Which one of the following statements related to 

lanthanons is incorrect? 

(a) Europium shows +2 oxidation state. 

(b) The basicity decreases as the ionic radius 
decreases from Pr to Lu. 

(c) Allthelanthanons are much more reactive than 
aluminium. 

(d) Ce(+4) solutions are widely used as oxidizing 
agent in volumetric analysis. (2016) 

The electronic configurations of Eu (Atomic No. 

63), Gd (Atomic No. 64) and Tb (Atomic No. 65) 

are 

(a) [Xe]4f55d'6s^, [Xe]4f 5d! 6s! and [Xe]4f*5d! 6? 

(b) (Хеј4/ 1652, [Xe]4f 75d'6s? and [Xe]4f 9652 

© [Xe]4f "6s", [Xe]4f*6s? and [Xe]4f *sd! 6s? 

(d) [Xe]4f 55! 6s", [Xe]4f "5d! 6s? and [Xe]4f 6s? 

(2016) 
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47. Assuming complete ionisation, same moles of 
which of the following compounds will require 
the least amount of acidified KMnO, for complete 


oxidation? 
(a) FeSO; (b) FeC;O, 
(с) Fe(NO,), (d) FeSO, (2015) 


48. Gadolinium belongs to 4f-series. Its atomic number 
is 64. Which ofthe following is the correct electronic 
configuration of gadolinium? 

(a) [Xe] 4f?55! (b) [Xe] 4/754"65? 
(c) [Хе]4/®54?6з (d) [Xe] 4f*6d? (2015) 

49. The reaction of aqueous KMnO; with НО, in 
acidic conditions gives 
(а) Mn** and O; 

(c) Ма?" and O, 


(b) Mn?* and O, 
(d) Mn** and MnO, 


(2014) 
50. Reason of lanthanoid contraction is 
(a) negligible screening effect of f-orbitals 
(b) increasing nuclear charge 
(c) decreasing nuclear charge 
(d) decreasing screening effect. (2014) 
51. Which of the following does not give oxygen on 
heating? 
(a) KiCr;O; (b) (NH4);Cr;0; 
(с) као; (d) Zn(ClO;); 
52. Which of the following lanthanoid ду i: 
diamagnetic? 
(At. nos. Ce = 58, Sm = 62, Eu = 63, 
(a) Eu" (b) Yb" (c) Ci et 
(2013) 
Bonding in Coordi Compounds 


53. Correct increasin; 
absorption in 
of Co” is 
(а) (Сон; Co(en)3]**, [Co(NH3)g* 
(b) [Co(H,O)4]^*, [Co(NH3)gP"*, [Co(en)3]** 
(©) [Co(NH)g]*, [Co(en);]"*, [Co(H;0),]** 
(d) [Co(en); ^ (Собна), [Co(H50);?* 
(2017) 
54. Pick out the correct statement with respect to 
[Mn(CN)4- 
(a) Itis spd? hybridised and tetrahedral. 
(b) Itis Фр? hybridised and octahedral. 
(c) It is dsp? hybridised and square planar. 
(d) It is р? hybridised and octahedral. 


the wavelengths of 
'egion for the complexes 


(2017) 


Ф 
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55. The correct increasing order of trans-effect of the 
following species is 
(a) NH; > СМ > Br > CH3 
(b) СМ > C6H5 > Br > NH, 
(с) Br >CN > NH; > CH5 
(d) CN” > Br > СЕН NH, (2016) 
56. Jahn-Teller effect is not observed in high spin 
complexes of 
Qd wd 


оа“ (Qd? 


(2016) 
57. The hybridization involved in complex [Ni(CN)4]- 
is (At. No. Ni - 28) 
(a) sp b) 45р? > (d) dsp? 
(2015) 
58. Among the followi S. theone which shows 
zero crystal field si tion energy (CFSE) is 
(а) (Миа) „ (b) [Fe(H2O)g]"" 
© 1 ГУЛ @ соно” 
(2014) 
59. їс moment at 1.73 B.M. will be shown by 
ong the following 
СЦ (b) [Сосы 


[Cu(NH3),?* (д [N(CN), (2013) 


1. 0 2. @ 3. О 4. 6 5. (9 
6. (а) 7. (b 8. (b 9. (b) 10. (a) 
11. (d) 12. (Q 13. (а) 14. (0 15. (а) 
16. (0 17.6 18. (0 19. (a) 20. (b) 
21. (0 22. (0 23. (ә) 24. (a 25. (b) 
26. (d) 27. (à 28. (d 29. () 30. (d) 
31. (Q 32. (Q 33. (b) 34. (а) 35. (b) 
36. (а) 37. (Q 38. (b 39. 9 40. (0 
41. (d 42. (d 43. (ә) 44. (b 45. (0 
46. (b) 47. (d) 48. (b) 49. (Ы) 50. (а 
51. (b 52. (b 53. (d) 54. (b) 55. (b) 
56. (b) 57. (d) 58. (b) 59. (© 
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PRA 


ICE PAPER 20 


PAPER - I 


SECTION 1 (MAXIMUM MARKS : 28) 


P 


Ф 


This section contains SEVEN questions. 

Each question has FOUR options (8), (b), (c) and (d). ONE OR 

MORE THAN ONE of these four options is (are) correct. 

For each question, darken the bubble(s) corresponding to all the 

correct option(s) in the ORS. 

For each question, marks will be awarded in one of the following 

categories : 

Full Marks: ^ «4 If only the bubble(s) corresponding 
to all the correct option(s) is(are) 
darkened. 

+1 For darkening a bubble corresponding 
to each correct option, provided NO 
incorrect option is darkened. 

Zero Mark : 0 If none of the bubbles is darkened. 

Negative Marks : -2 In all other cases. 

For example, if (8), (c), and (d) are ай the correct options'for a 

question, darkening ай these three will get +4 marks; 

only (a) and (d) will get +2 marks; and darkening (a) and (b) will 

get-2 marks, as a wrong option is also darkened. 


Partial Marks : 


Two weak acid solutions HA, and HA», éach*with 
the same concentration and having pK, values 
3and5, areplacedin contact with hydrogen electrode 
(1 atm, 25 *C) and are interconnected through a salt 
bridge. The emf of the cell is, 

(a) 021 V (В) 04059 V 

(c) 0.018 V (d)-0.021 V 


An ideal gas im a thermally insulated vessel at 
internal préssure ŠP, volume = V, and absolute 
temperature =. T, expands irreversibly against 
zero external pressure, as shown in the diagram. 
The final internal pressure, volume and absolute 
temperature of gas аге P}, V; and T», respectively. 
For this expansion, 


Thermal insulation 
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(a) q=0 
(c) jV; = РУ, 


(b T, = Т 
(dy V; = РИИ 


Cellulose upon acetylation with excess acetic 
anhydride/H,SO (catalytic) gives cellulose triacetate 
whose structure is 


АСО. АСО. 


АСО. 
H H H H H o$ 
(c) OAcH, OAcH, OAcH, 
{о H 


H OAc H OAc H OAc 


AcO. AcO. АСО: 
H}—-QH H)—oH H)—aQo£ 
( KH H H H H 
49 s 
OAcOAc OAc OAc OAc OAc 


Which of the following statement(s) is/are correct 
for the reaction given below? 


(O)-cxo +x MOH, y A, 
(om 


B CHO 
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(a) It is an example of aldol condensation. 
(b) X = HCHO, Y = Acetal 
(c) X = CH;CHO, 

Y = 3-Hydroxy-3-phenyl propanaldehyde 
(d) It is Claisen-Schmidt condensation. 

5. Compound Х,(С;Н,Вг) does not add Br;/CCl,. 
On treatment with alcoholic KOH gives Y(C;Hs), 
which adds to Br;/CCl,. (Y) on ozonolysis gives Z, 
(C5H40;). (X) could be 


(a) o 
Br Br 
(e) AA (d) AA 


6. Which of the following statements are incorrect? 


N 
(a) Y Ё is more basic than (CH3);N:. 
N 


cl 
(b) =~ forms white precipitate with Agta, 


Br 
(b) 


most readily. 
N(CH3)2 


or CH; is more basic e 
МСН): S 
(CH3)3C NN 


ј SN i 
N y are resonating 
H 


structures to each other. 


(c) НС 


(d) 


7. 4,4'-Dinitrodiphenyl is obtained when 

(a) 4-nitrochlorobenzene is heated with Na/ether 

(b) 4-nitroiodobenzene is heated with copper 
powder in a sealed tube 

(c) diphenyl is heated with a mixture of 
conc. HNO; + conc. H5SO, 

(d) nitrobenzene is treated with 4-nitro- 
chlorobenzene in presence of anhyd. AlCl}. 
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SECTION 2 (MAXIMUM MARKS : 15) 


* This section contains FIVE questions. 
* Тһе answer to each question is a SINGLE DIGIT INTEGER 
ranging from 0 to 9, both inclusive. 
e For each question, darken the bubble corresponding the 
correct integer in the ORS. 
Foreach question, marks will be awarded in one of the following 
categories : 
Full Marks: 43 If only the bubble corresponding to the 
correct answer is darkened. 


Zero Marks: 0 /nall other cases. 


Гы 


One mole of an ideal gas is taken from a to b along 
two paths denoted by th: ind the dashed lines 
as shown in the grapl : If the work done along 
the solid line рай that along the dotted 
line path is wj, integer closest to the ratio 


Wa. 
Каз 


L SIR MBES лла) 
00 05 10 15 20 25 30 35 40 45 50 55 60 
ис 
9. Theweight ofa cubic crystal of NaCl which contains 
2.57 x 10°! unit cells is given : NaCl crystallises in 
fcc structure 


10. Total net hydrogen atoms which are available for 
hydrogen bonding from 1°, 2° and 3° amines in an 
aqueous solution is 


11. To 84 mL НО), excess of acidified solution of KI 
was added. The iodine liberated, required 20 mL of 
0.3 N Na;S;O, solution. Volume strength of НО, 
solution is 


12. Total number of stereoisomers for the compound 


нс, он о 
|| 
но CH;—C—CH; is 
H;C’ "CH, 
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* This section contains SIX questions of matching type. 

* This section contains TWO tables (each having 3 columns and 
4 rows). 

* Based on each table, there are THREE questions. 

* Each question has FOUR options (a), (b), (c) and (d). ONLY ONE 
of these four options is correct. 

* — For each question, darken the bubble corresponding to the 
correct option in the ORS. 

* Foreach question, marks will be awarded in one of the following 


categories : 

Full Marks: ^ +3 fonly the bubble corresponding to the 
correct option is darkened. 

Zero Marks: 0 If none of the bubbles is darkened. 


Negative Marks: -1 In all other cases. 
Answer Q. 13 to 15 by appropriately matching 
the information given in the three columns of the 
following table : 
Columns 1, 2 and 3 contain reactants, gaseous products 
and the yield of gaseous products respectively. 


Column 1 Column 2 | Column 3 
(D Њео |() CH, (Р) 0.44g 
ig ig 


Answer О. 16 to 18 by appropriately matching the infor 
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Columns 1, 2 and 3 contain reactants, reaction conditi 
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ш) C«0,5 |@ co, |Q 11256 
lg lg 
(Ш) СаСОз ә (й) NH, — (R) 12g 
lg 
(IV)N,«H,— (iv) HO (S) 13758 
1g lg 


13. Which of the following combinations represents 
thermal decomposition reaction? 
(a) (IID-(iv)-(P) (b) (0-()-(Q) 
(c) (ID-(ii)-(S) (d) (111)-(ii)-(P) 


14. Which of the followin; inations produces 
highest number of ga: cules? 
(a) (D-(iv)-(Q) D-Gi)-(S) 


(c) (1D-Gi)-(P) ) (IV)- ii) -(R) 


. In whicl е following combinations product 
сопкај umber of atoms? 
(a) (0- (b) (IV)-(iii)-(R) 


-(Q) (d) (I1D-(i)-(P) 
ti in the three columns of the following table : 
roducts respectively. 


2 (ВНУТНЕ 
(ш) Cf i) HjOJ/OH- 
av) Кат srat, 


16. Which со 

(a) (D-G)-( 

(c) (Ш)-()-(0) 
Which combination will 
rearrangement? 

(a) (D-i)-(R) (b) (D-Gi)-(S) 

(c) (IV)-(iii)-(S) (4) (10-Gi)-(P) 

Which of the following combinations will lead 
to the product containing minimum number of 
a-hydrogen? 
(a) (ID-Gv)-(P) 
(c) (1)-(ii)-(S) 


correct? 
(b) (I1)-(iv)-(Q) 
(d) (IV)-(ii)-(R) 


17. follow Beckmann 


18. 
(b) (IV)-(üi)-(P) 
(4) (Ш)-(1)-(0) 


© 
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Column 1 | Column 3 
Ph. OH 
o ocsi kjo e) Y 
| Ph. CH; | т | ‘CHO 
ш) “N г Gi), «9 С сно 


(S) СНСООН + РАМН, 
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PAPER - Il 


SECTION 1 (Maximum Marks : 2 
* This section contains SEVEN questions. 
* — Eachquestion has FOUR options (8), (b), (c) and (d). ONLY ONE 
of these four options is correct. 
* — For each question, darken the bubble corresponding to the 
correct option in the ORS. 
* — Foreach question, marks will be awarded in one of the following 


categories : 

Full Marks: +3 lfonlythe bubble corresponding to the 
correct option is darkened. 

Zero Marks: 0 If none of the bubbles is darkened. 


Negative Marks : -1 /n all other cases. 


1. The radii of two of the first four Bohr's orbits of the 
hydrogen atom are in the ratio 1 : 4. The energy 
difference between them may be 
(a) either 12.09 eV or 10.2 eV 
(b) either 2.55 eV or 10.2 eV 
(c) either 13.6 eV or 3.4 eV 
(d) either 3.4 eV or 0.85 eV. 


2. In the given reaction, 


P+Q— R+S 
the time taken for 75% reaction of 


P is twice the time taken for 50% (Qu 

reaction of P. The concentration of [Q] 

Q varies with reaction time as т 
i 


shown in given figure. The overall 
order of the reaction is Q 
(a) 2 
(c) 0 
3. Enthalpy is equal to We 
жгт] NY дет] 
[ет = 
@) OT Ip ar |p 
a(G/ 2| XG/T) 
o [ей e pem] 
P RN ) ar | 
4. Inaset of reat ethyl benzene yielded a product D. 
(Gp eue (i) KMnO,/KOH,A, A Br,/FeBrs B 
(ii) HO* + 
C,H.OHIHS o 
“С should Бе 
COOC;H; 


(a) 


Br 
(b) (C) or ү ance. 
Br 


© 


Вг соон 


(с) (4) 
Вг OC;Hs 
CH;COOC;Hs 


A compound M,X, has 
cubic close packing (ccp) 
arrangementof X. Its unit 
cell structure is shown 
in the given figure. The 
empirical formula of the. 
compound is 


(a) MX (b) MXi (d) МХ 
Ratio of o and x maximum in 
(a) naphthalene (b) tetracyanomethane 


of tirea (d) salicylic acid. 


enylalanine, which of the following is 
nsible for this colour? 


© Cds CHO 


©н; 
о-н 


(d) CO ч 


SECTION 2 (MAXIMUM MARKS : 28) 
This section contains SEVEN questions. 
Each question has FOUR options (а), (b), (c) and (d). ONE OR 
MORE THAN ONE of these four option(s) (аге) correct. 
For each question, darken the bubble(s) corresponding to all the 
correct option(s) in the ORS. 
Foreach question, marks will be awarded in one of the following 
categories : 
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Full Marks: +4 If only the bubble(s) corresponding 
to all the correct option(s) is(are) 
darkened. 

+1. For darkening a bubble corresponding 
to each correct option, provided NO 
incorrect option is darkened. 

Zero Marks: 0 If none of the bubbles is darkened. 

Negative Marks : -2 In all other cases. 

For example, if (a), (c), and (d) are all the correct options for a 

question, darkening all these three will get +4 marks; darkening 

only (a) and (d) will get +2 marks; and darkening (а) and (b) will 
get -2 marks, as a wrong option is also darkened. 


Partial Marks : 


The correct statement(s) about the following sugars 
X and Y is (are) 


НОН 
О, о 
ну/н нон; H 
HO H H T Н HO/"^CH;OH 
H он ( 


X) OH H 
H,OH 
О. 
CHOH ии н 
о. „Мн Ho/^oH 
H/H 
Ho^NOH H/^H Qu н 
н OH ® NE 
(a) X is a reducing sugar and Y is a поп-! 
sugar. 
(b) X is non-reducing sugar and cing 


sugar. 

(c) The glucosidic linkages i 
D, respectively. 

(d) The glucosidic lin! 
о, respectively. 


JY are a and 


and Y are В and 


е correct regarding the 


Cx 
Alc.KOH. = РЕ 
aa ‘Og Ni Gel, ү 
E с^ z 
fi E HCI (hydrolysis) 
9 Pez 
(Acid) (Base) 


(a) Compound Y is N,N-diethylphthalimide. 

(b) Compound X can be obtained by reacting P. 
with ammonia. 

(c) Compound Z is a primary amine. 

(d) Compound Y is obtained by E2-mechanism. 


© 
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10. Correct statement(s) regarding the following 
reactions is/are : 


OH 
с «ањон PRISES CHCI, +NaOH | 4 
(a) product A is formed through the formation of 
dichlorocarbene 


(b) product A is cinnamic acid 
(c) product B is salicylic acid 
(d) product C is oil of wintergreen. 


11. Ionic radii of 
(a) Т” < Ма?" 


(с) K*» Cl 


(b) cr < "cr 
+ > pt 


12. For the given aque ions, which of the 
statement(s) is (are 
KI + K; [Fe(CN),] 49250: | 
(бн) 'ownish-yellow solution 259. 


br 
inte + brownish-yellow filtrate 


125203 


Colourless solution 


e 


€ first reaction is a redox reaction. 
ite precipitate is Zn3[Fe(CN);]». 
©з Addition of filtrate to starch solution gives blue 


colour. 
(d) White precipitate is soluble in NaOH solution. 


. In nitroprusside ion, the iron and NO exist as Ее! 
and NO rather than Fe! and NO. These forms can 
be differentiated by 
(a) estimating the concentration of iron 
(b) measuring the concentration of CN 
(c) measuring the solid state magnetic moment 
(d) thermally decomposing the compound. 


14. The correct statement(s) concerning the structures 
E, F and G is (are) 

НС о ЊС- „ОН НС СН; 
ње) ен, mc бон, нус) “он 


(Р) 

(а) E, F апа С are resonance structures 
(b) E, F and E, G are tautomers 

(c) F and G are geometrical isomers 
(d) F and G are diastereomers. 


SECTION 3 (Maximum Marks : 12) 
* This section contains TWO paragraphs. 
Based on each paragraph, there are TWO questions. 
Each question has Four options (а), (b), (c) and (d). ONLY ONE 
of these four options is correct. 


(G) 
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* — For each question, darken the bubble corresponding to the 
correct option in the ORS. 
* — Foreach question, marks will be awarded in one of the following 


categories : 

Full Marks: +3 If only the bubble corresponding to the 
correct option is darkened. 

Zero Marks: 0 In all other cases. 


Paragraph 1 
A hydrocarbon whose molecules contain two double 
bonds is simply called diene. Conjugated dienes are 
thermodynamically more stable than isolated dienes. 
Following reaction sequence is the те of a diene. 


CH; CH; 
91.99 —. 
I q 


1 
15. The number of carbocation(s) formed in the 
conversion I to II is 


+н? 
сно? 


(a) 1 (b) 4 (c) 2 (9) з 
16. Compound Y is 
CH; CH; 
w Cen (b) 


PAPER - I 
1. (b): РЦН,(1 atm)|HA;|HA;|H»(1 atm)| 
At anode: Eug), = Енен), + 0.05 

At cathode : Ен, = Енен), + 1 


We know, [H*] = Со = JK,C. Н?) 
pH, = 3 PKa -4log C 
РН = MN A 
Есе = Enti), 
=0.05 „| Oe (5-3) =0.059V 


2. (a,b, е) : Si ssel is thermally insulated, i.e., 

the process is adiabatic hence, q — 0. 

Also, Pex = 0, hence w = 0 

From 1° law of thermodynamics, AE = q + w 
AE-0 
AT-0 or 


T-T, 


[ Internal energy of an ideal gas is a function of 


temperature.] 

Applying ideal gas equation, PV — 
where n, R and Т are constant. 
then P, V; = PV; 

Equation, PV’ = constant, is applicable only for 


nRT 
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SOLUTI: 


CH; 
«о 
н 


Рагаргарһ 2 


CH; 
oX 
CH; 


À direct current of 25 A а! 
with a current efficiency of дее 

62% is passed through 
20 L of NaCl solution 
(2096 by weight) : 

ЭН) + 2€ —9 Hat 
Nafa) + € — Na 
2Н,О(р + 2€ — Hyg + а) Е = - 0.83 У 
ан + Og + € — д? E-123V 
Ch + де —9 2СГ 

(Assume no loss in 


‘Cathode 


е to evaporation) 


17. The Ее for the electrolytic cell is 
(a) 1. va У (с) 219 V (d) -2.19 V 
18. How ectrolysis will take to produce 1 kg 


[o 
aS. (b) 31.0h (c) 39.6h (d) 4871 h 
\ 


ideal gas in reversible adiabatic process. 

Hence, P; V;' = P, V)! equation is not applicable. 

3. (a): Cellulose is a linear-chain polysaccharide of 
D-glucose which is joined by B-glycosidic linkage 
between C-1 of one glucose and C-4 of the next 
glucose. In one unit, only three —OH groups 
are free to undergo acetylation to form cellulose 
triacetates. 


4. (a c) : NaOH() < №? + ОН 


н.Оён,сно «og; —> Сн,сно 
(А) 
о- 
У. | 
сно + CH,CHO—> CcHs—C—CH,CH 
H H А 
E H—OH 
OH 
-elimination 
bar СЕН: С CH,—CHO 
СНО) H 
m (Aldol) 
C,H,—CH-—CH-—CHO 
[7] 
Cinnamaldehyde 
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ll 
OHC—(CH;);—C—CH; 


cl 
a <> „/ 
6. (bd): — Due to partial 
double bond character 9. 
(bond energy is high) 
Moreover, resonance involves the delocalisation of 
only charge or electrons but not the atoms. 
7. (a,b,c) : Due to the presence of double bond 


character in p-nitrochlorobenzene and high bond 
dissociation enthalpy, it does not show coupling 
reaction like all three. 

8. (2): The solid line represents an isotherm as the 
product of PV is constant throughout. The product 
of PV is (4 atm) (0.5 L) i.e., 2 atm L. The work done 
along the solid line is equal to area under the line 


and is given by the expression : 


-w, = n(RT) n( 2} 
S 


10. 
ll. 


= (1 mol) (2 atmL mol!) In 


= 4.794 L atm 


Type of Academic Р 
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The work done along the dotted line (which is sum 
of the areas under each line) is 
—w4= PAV 
-w4 = (4 atm) [(2.0 - 0.5) L] + (1 atm) 
[(3.0 - 2.0) L] + (0.6 atm)[(5.5 - 3.0) L] 
= (6 1+ L5) ана = 8.5 L atm 


(Cw). 85 "re 
(-w,) 


4.794 
(1): Weight of cubic crystal 
= No. of unit cells x Mass of one unit cell 
Mass of one unit cell = 4 x mass of 1 NaCl formula 
unit 


—3,885x107? g 


Thus, weight of ci 
2.57 x 10?! x 3.885 x 10° 


10 


-1g 


Oy Ps 9.98 x 10°! = 
wed 


ES 2 +217 + 2H* — 2H,0 +1, 
03° — $,02° «2r 


АА 
Аш, (Na;$,03) 


N, x 8.4=0.3 x 20 = № =0.7143N 
Normality of HO, is related to x (i.e, volume 
strength) by relation, 


м=ўсәх- N; X5.6=0.7143x5.6=4 


5 Offered at IITs on the basis of JEE Advanced 


Programs Full Form Minimum Duration 
B. Tech. Bachelor of Technology 4 years 
B.S. Bachelor of Science 4 years 
B. Arch. Bachelor of Architecture 5 years 
Dual Degree B. Tech.- M.Tech. | Dual Degree Bachelor of Technology and Master of Technology 5 years 
Dual Degree B.S. - M.S. Dual Degree Bachelor of Science and Master of Science 5 years 
Integrated M. Tech. Integrated Master of Technology 5 years 
Integrated M. Sc. Integrated Master of Science 5 years 


For more information, refer to latest prospectus of JEE Advanced. 


Note: Only those academic programs for which admission is based on JEE (Advanced) examination are shown here. These Institutes also 
have other academic programs, viz., B.Des., M. Tech., M.Sc., M.Des., Ph. D., etc. with different admission criteria. 
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12. (8) : It has three chiral carbons, hence number of (c) 2H, +O,—— 2H,O0 
stereoisomers will be 8. 1g lg 11258 
18g H,O = 3 N4 at 
13. (d): СаСОз 5 СаО, + СО) gs а шь 
18 1125 gH,O =—х1.125 N4 atoms 
100g СаСО, gives = 56 g CaO and 44 g CO; 18 
1 g CaCO, will give 0.56 р of CaO and 0.44 g of =0.19 N4 atoms 
CO, respectively. (d) СаСО, —9 CaO + CO; 
og E 1g 044g 
14. (d): (a) 2H; + О, —> 29,0; О, is limiting ent. 
ie 1 11258 * ы 44 g СО; = 3 N, atoms 
18 g of H5O = 6.022 x 10? molecules of H,O 0.44 g CO, = PEL N 4 atoms 
6.022 1073 
1.125 g of HO = i x1.125 


= 0.38 x 10? molecules 
(b) C + 0; — СО, ; О, is limiting reagent 


1g !g 1375g 

44 g of CO, = 6.022 x 10? molecules of CO; (Ш) 
6.022102 

1375 gof C05 — g X175 C 


70.19 x 10? molecules ( Q 


(с) СаСО,——› СаО + CO; 
lg 044g 


44 g of CO, = 6.022 x 10? molecules of < a):(P) CH =o, on One a-hydrogen 


23 
044 g of CO, = ome xod N 


= 0.06 x 10? molec 
(d) N;43H; —92NH; 


1 
® 
ig ig 12g (О) Four ot-hydrogen: 
CHO Iydrogens 
17 g of NH; = 6.022 x М of NH; 
| A 


x12 NH; 


Three o-hydrogens 


44 g CO; =3 Ма atoms 


1.375 g CO, -—— 1.375 N4 atoms Your favourite MTG Books/Magazines available in 
н 60А аї 
= 0.094 N4 atoms Golden Heart Emporium - Goa. 
(b) N: +3H,—> 2NH; Ph: 0832-2725208, 3257383, 2730874; Mob: 8322725208, 9370273479 
1g ig 12g Universal Traders - Goa Ph: 0832-2315985; Mob: 9404150150 
17 g NH; = 4 N4 atoms Success Stationers - Margao Mob: 9850398314 
4 Visit “MTG IN YOUR CITY" on www.mtg.in to locate 
MENES уна Naton nearest book seller OR write to info@mtg.in OR call 


=0.28 N4 atoms 0124-6601200 for further assistance. 
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PAPER - II 


2 
„фото у, 
Ry, om 4 
Among the first four orbits n; and n; can be 1 and 
2 or 2 and 4. 


Energy difference can Бе: 
E,-E,-102eV ог E,-E,-255eV 
2. (d): For P, if tsx = x then tys% = 2x 
This is true only for first order reaction. 
So, order with respect to P is 1. 
The graph shows that amount of the substance 
reacted is proportional to the time, which is true 
for zero order reaction. Hence, order with respect 
to to Q is zero. 
So, overall order is 1-0 = 1 


3. (b): We know that, G = H - TS E 


G-E«PV- TS (ЕНЕ E4 PV] 
AG = AE + PAV + VAP - TAS - SAT 
TAS = AE + PAV 
АС = VAP - SAT 
At constant pressure, AP = 0 
AG 5 
AT 
From eqns (i) and (ii), 
G=H+T (2 ) or G 
АТ 
fh = ШЕ 
P PT 
n--r [Xen 
Ж, 
4 S COOH 
4. (a) ИКОНА, Bry/FeBr, 
(—COOH is 
m-directing) 
Ethyl benzene Benzoic acid 
COOCH; a) COOH 
C:H;OH/H* 
Br Br 


m-Bromobenzoic acid 


Ethyl m-bromobenzoate 


5. (b): Contribution by 8 X atoms present at the 


corners =1x8=1 
8 
Contribution by 6 X atoms present at the face 
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centres sexless 


Total X atoms in one unit cell = 3 + 1 = 4 
Contribution by 4 M atoms present at edge centres 


cáx Led 
4 


Contribution by 1 M atom present at body centre 
=1х1=1 
Thus, total M atoms in one unit cell = 1 + 1 =2 
Кайо іѕ М:Х =2:4=1:2 
Thus, empirical formula is MX). 
H H 


[otal с bonds = 19, 
T bonds = 5, 


Ratio - 2 =3.8 
5 


=N ; Total а bonds = 8, 
т bonds = 8, 


C=N 


н 
(е) H—N—C-NC-H ; Total о bonds = 7, 
| n bonds = 1, 
H 7 
Ratio=—=7 
9 1 
СОН 
н To d 
(d) ; Total с bonds = 16, 
H H T bonds = 4, 
B Ratio 16-4 
4 
1 
н 
с „он | 
7. (а): CX C + Ph-CH;-CCOOH — 
C^ "OH | 
| NH; 
Ninhydrin Phenylalanine 
Q——H 
pj 
ња Ж 
О 
va хс 


Purple complex 
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JEE (ADVANCED) 
Dry runs are here! 


t Papers 


Chapter-wise indexing of questions 


— 


ions, identify your areas of weakness and work on 

addressing them in time. Multiple test papers ensure you do your dry 
runs again and again, till such time you feel confident of taking on the 
best. For it will indeed be the best you compete with in JEE (Advanced). 
So what are you waiting for? Order MTG's JEE Advanced Explorer today. pee 
smartphone or tablet 
Application to read 
Ой codes required 


Available at ading book shops throughout India. To sit www.mtg.in 


For more information or for help in placing your order, call 0124-6601200 or email:info@mtg.in 
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8. (b,c) 
o 
Il 
Cx 
9. (Бе): (a) Y= af aH 
Il 
o 
N-ethylphthalimide 
о 
|| li 
C—OH Cx. 
(b) (or. ELO меш 
C—OH red 
Il Il 
о 
(Р) (х) 


(c) Z= СН; —МН, (primary amine) 
(d) The phthalimide anion is a strong nucleophile 
and it reacts with ethyl iodide by an S2 mechanism 


http://www.estore33.com 


where, п is the number of unpaired electrons. 

Number of unpaired electrons in various species are 
Ее?*: 3d° i.e. 4 unpaired electrons 
Fe: за" i.e. 5 unpaired electrons 


NO or N in this all the electrons are paired. 


NO or М0: we have а three electron bond so it 
hasan unpaired electron i.e. n = 1. 

Since they (i.e. NO and NO) have different number 
of unpaired electrons so they can be differentiated 
by the measurement of the solid state magnetic 
moment of nitroprusside ion. 

14. (b,c,d) : E and Fas well as E and G differ in position 
of H atom, so these are ers not resonating 
structures. F and G rical isomers and 
geometrical isom 


15. (с): 


to give an N-ethylphthalimide. CH; CH; CH; 
10. (a,c,d) : Ck ӘУ fecu; 
ОН; "ce 
" COOH E ! 9; зо (Less sable) 
<£ 12-methyl shift 
or CCl,* NaOH © NN EN 4 те A 
Salicylic acid E D <r Сн 
i ©з if "CH задас О 
on (More stable) 


Oil of wintergreen 
(C) * 
11. (d): Larger the positive (+) charge, lower will be 
radii. e 
dil H,SO, 
12. (aed) : Kl lap —— — 


Excess [Fe(CN),] (aq) ZnSO4(ag) 


Yellow 


К›7п;[Ее(С r [KoZn[Fe(CN)4J] + K13(aq) 
White ppt. White ppt. 
Kl) + NagS:03—> Tag) + S40 ду) 


Colourless 
K;Zn3[Fe(CN);]; + 12МаОН —> 
White ppt. 3[Zn(OH),] ш) + 2[Fe(CN)e] ш) + 2K* 
KI, —KI +1, 


Starch 


ан = == Blue coloured complex 
13. (c) : Magnetic moment | is given by 
н=үп(п+2) B.M. 
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m fenon ќи 
c H 
о 
он f ОЙ CH, w, н 
l оен, 16. (b) : p cm 


Hs 
Y 
17. (d) :For the electrolysis of aqueous NaC] solution 
At cathode: 2H,O + 2e —> Н, + 20H^ 
Еа = - 0.83 V 
At anode: 2C — Cl, + де" Еее - 1.36 V 
E%q = Ey, + Е, = -1.36 - 0.83 = -2.19 V 
18. (d) : Weight of Cl, = 1 kg = 1000 g 
Equivalent weight of Cl, = 35.5 
Current efficiency = 62 % 


We have, јо 
Et 35.5x25x62xt 

w= or 1000=——————=175,3755 
96500 100 x 96500 

= t=4871h ee 
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D f 


GEAR UPC ^3 


FOR 


1. A gang capacitor is formed by 
inter locking a number of plates as 
shown in the figure. The distance 
between the consecutive plates is 0.885 cm and the 
overlapping area of the plates is 5 cm”. The capacity 
of the unit is 
(a) 1.06 pF 
(c) 6.36 pF 


(b) 4 pF 
(d) 12.72 pF 


2. Inthecircuitshownin figure, thecurrentgain,.- 100 
for the transistor. What would be the base resistance 
5 V? (Neglect Vj). 


Rg so that Vez = 


(a) 2x10°Q (b) 2x 1059 
(с) 1x 10°Q (4) $002 — 

3. A body is moving up an inelined plane of angle Ө 
with an initial kinetic energy K. The coefficient of 
friction between (е рапе апд the body is ц. The 
work done against friction before the body comes 


to rest is 
1 eos 
(а) Ксоѕе ШӨ (b) uK cos 0 
ШК соѕе uK cos 


(©) jcos0-sino (d) псоѕӨ +іпӨ 


4. A coil in the shape of an equilateral triangle of 
side | is suspended between the pole pieces of a 
permanent magnet, such that B is in plane of the 
coil. If due to a current I in the triangle, a torque Т 
acts on it, the side / of the triangle is 


1/2 
т т 
e Да) ш E) 
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Full Length [ EXAM ON | 


M f | ЊЕ 8" April orc) 


15^ & 16" April 
2(:ү? 107 
(с) alg) (d) xà) 


(Online) 
In figure shown, left arm ofa U-tube is immersed 
in a hot water bath at teniperature T, and right arm 
is immersed in a bath of melting ice, the height 
of manometric Наш in respective columns is hy 


and họ. Determine the coefficient of expansion of 
the liquids 


Wateeat. 
З: 


1 
(а) T 


The distance between 
plates of a parallel plate 
capacitor is 5d. The positively 
charged plate is at x = 0 and 
negatively charged plate is at 
= Sd. Two slabs one of 
conductor and the other of a 
dielectric of same thickness 4 are inserted between 
the plates as shown in figure. Potential (V) versus 
distance (x) graph will be 


07124544454 
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Я. 


11. 


12. 


® 


. A particle is describing simple harmonic moti 


A rigid circular loop of radius r and mass m lies 
in the x-y plane on a flat table and has a current 
I flowing in it. At this particular place, the earth's 
magnetic field is B= В,і+ В.К. What is the value I 
so that one edge of the loop lifts from the table? 


The frequency of a sonometer wire is v, but when 
the weights producing the tensions are completely 
immersed in water the frequency becomes v/2 and 
on immersing the weights in a certain liquid the 
frequency becomes v/3. The specific gravity of the 
liquid is 
4 16 15 32 
(a) 3 (b) 9 (c) 12 (9) 57 
A particle moves in the x-y plane under the 
influence of a force such that its linear momentum 
is p(f)  A[icos(kt) — jsin(kt)], where A and k are 
constants. The angle between the force and the 
momentum is 
(a) 0° (b) 30* 


(c) 45° (d) 90* 


its velocities are v; and v; when the M s 


from the mean position are y; and y. ely, 
then its time period is 


2 2 
+ 

(a) 27 +» 
у, +v 
v * v 
yt 
The mean etween the atoms of iron is 
3x10 m eratomic force constant for iron 
is7 N m™. The Youngs modulus of elasticity for 
iron is 
(а) 233 x 10 N m? (Б) 233 x IN m? 
(с) 233x 10 N m? (4) 2.33 x 10" N m? 
The acceleration due to gravity at the poles and the 
equator is g, and g, respectively. If the earth is a 
sphere of radius R and rotating about its axis with 
angular speed о), then g, - g, is given by 


(c) 2л 


о? o? 2р2 2 
(а) T (b) E (c) o?R? (d) оК 
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13. 
14. 


15. 


3 


18. 


A compound microscope has an eye piece of focal 
length 10 cm and an objective of focal length 
4 cm. Find the magnification, if an object is kept at 
a distance of 5 cm from the objective, so that the 
final image is formed at the least distance of distinct 
vision 20 cm. 

(a) 12 (b) 11 (c) 10 (d) 13 


Interference fringes were produced in Young's 
double slit experiment using light of wavelength 
5000 A. When a film of material 2.5 x 10° cm thick 
was placed over one of the slits, the fringe pattern 
shifted by a distance equal to 20 fringe widths. The 
refractive index of the т; f the film is 

(a) 125 (Ы) 1.33 (d) 15 

The equivalent resi ween points A and В 
with switch S оре! sed are respectively 


492,82 
с) 60,99 


(b) 80,49 
(99,69 


A vessel has 6 g of hydrogen at pressure P and 
temperature 500 К. A small hole is made in it so 
that hydrogen leaks out. How much hydrogen leaks 


B 
out if the final pressure is 2 and temperature falls 
to 300 K? 
(a) 2g (b) 3g (c) 4g (d) 1g 
A juggler throws balls into air. He throws one 
whenever the previous one is at its highest point. If 
he throws n balls each second, the height to which 
each ball will rise is 


ъ 28 


The electric potential between a proton and an 

electron is given by у= ши, ) where rọ is a 
т 

constant. Assuming Bohr's model to be applicable, 

write variation of r, with п, п being the principal 

quantum number 


1 
(a) ren (b) к=, 


(с) „= т 
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19. 


20. 


21. 


22. 


23. 


24. 


A circular disk of moment of inertia I, is rotating 
in a horizontal plane, about its symmetry axis, 
with a constant angular speed 0; Another disk 
of moment of inertia I, is dropped coaxially onto 
the rotating disk. Initially the second disk has zero 
angular speed. Eventually both the disks rotate with 
a constant angular speed о). The energy lost by the 
initially rotating disc to friction is 


2 2 
18 a ъз ор 
2 (I, Ij) 2 (I, 1p) 
1-1, 2 1_Ы, 2 
dy 
“Tay Oa" 


A cylindrical metallic rod in thermal contact with 
two reservoirs of heat at its two ends conducts an 
amount of heat О in time t. The metallic rod is 
melted and the material is formed into a rod of half 
the radius of the original rod. What is the amount 
of heat conducted by the new rod, when placed in 
thermal contact with the two reservoirs in time f? 


Q о Q 
(a) 2 (b) T (с) 2Q (d) 5 


Half-life of a radioactive substance is 20 minut 
The time between 20% and 80% decay will be 

(a) 20 min (b) 30 min (c) 40 min (d) 2 
When а dc voltage of 200 V is applied t 
self inductance (2/3 /л) Н, a curre 
through it. But by replacing dc sour: 


of 200 V, the current in the с а 
Then the frequency of ac suppl 
0 (d) 50 Hz 


(a) 100 Hz (b) 75 Hz (е) 
f а horizontal pipe) 


Water from a tap (; 
emerges vertical ds with an initial speed 
'ctional area of the tap is 
at the pressure is constant 
throughout ream of water and the flow is 
steady. The cross-sectional area of the stream 0.15 m 
below the tap is 
(a) 5x 10* m? 
(c) 5x 10^ m? 


(b) 1x 10? m? 
(d) 2x 10? m? 
The escape velocity for a rocket on the Earth is 
11.2 km 5-1. The escape velocity (in km s`’) from 
a planet having twice the radius and same mean 


density is 
(a) 112 (b) 5.6 
(c) 15.2 (d) 22.4 
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25. 


26. 


27. 


28. 


29. 


30. 
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Four particles each of mass m are lying 
symmetrically on the rim of a disc of mass M and 
radius R. Moment of inertia of this system about 
an axis passing through one of the particle and 


perpendicular to plane of disc is 
2 


к? 
(a) 16mR? (b) ВМ +16m)—- 


к? 
(с) аме 12m) (d) zero 


If an average person jogs, he produces 
14.5 x 10° cal per minute. This is removed by 
the evaporation of sweat. The amount of sweat 
evaporated per minute. ing 1 kg requires 
580 x 10° cal for evaj 


(a) 0,025 kg 2.25 kg 
(c) 0.05 kg d) 0.20 kg 
A block @fymass m is in Ба 1 
cont rt C as c 
т 
show! gure. 
of static 


etween the block and the cart is u. The 
ration 0 of the cart that will prevent the block 
m falling satisfies 


(a) a> 2 (b) a> 
u um 
8 5 
с) o2 4) ас“ 
(c) Е (9) u 
The maximum wavelength of radiation that can 


produce photoelectric effect in certain metal is 
200 nm. The maximum kinetic energy acquired 
by electron due to radiation of wavelength 
100 nm will be 


(a) 12.4 eV (b) 6.2 eV 
(c) 100 eV (d) 200 eV 
The speed of light (c), acceleration due to gravity (g) 


and pressure (P) are taken as fundamental units, the 
dimensions of gravitational constant (G) are 

(а) [СР] (Ы) (дер) 

(©) (gp) а) [eP] 

А body of mass 60 kg is dragged with just enough 
force to start it moving on a rough surface with 
coefficients of static and kinetic frictions 0.5 and 
0.4 respectively. On applying the same force, the 
acceleration is 
(a) 0.98 m s? 
(c) 0.54 m s? 


(b) 9.8 m s? 
(d) 54m s? 
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CHEMISTRY 


31. Which is the most stable complex? 
(a) [Be(F50),]7* (b) [Mg(H;O),]?* 
(с) [Ca(H,O),* (d) [Sr(H,0),]°* 


Consider the following carbonyl compounds : 


о 
Вг 
п. 


CHO 
Br 


32. 


ш. IV. 


Which of the following is correct decreasing order 
of the extent of hydration or towards nucleophilic 
addition reactions? 

(a) (IV) > (Ш) > (II) > (1) 

(b) (D > (II) > (Ш) > (IV) 

(c) (IV) > (ID > (Ш) > (D 

(d) (I) > (III) > (II) > (IV) 

In a normal spinel type structure, the oxide ions 


are arranged in ccp, whereas, 1/8 tetrahedral holes 
are occupied by Zn?* ions and 50% of octahedral 


33. 


holes are occupied by Fe** ions. The formula of. 
compound is 
(a) Zn,Fe,O,4 (b) ZnFe;O; N 


(c) ZnFe;O, (d) ZnFe,0, 
When 80 mL of 0.20 M НСІ is mixe: mL 


of 0.15 M KOH, the resulting solutioi ame as 
a solution of Ve 

(a) 0.16 M KCl and 0.02 M НС! 

(b) 0.08 M KCI Ф 

(c) 0.08 M KCI and 0, О! 
(d) 0.08 M KCI 


34. 


[on 


35. chemical stability has 


(a) PVC 
(c) melamine 


(b) teflon 
(d) bakelite. 


Which of the following statements is correct? 

(a) E% and A,G of cell reaction both are extensive 
properties. 

(b) Еш and A,G of cell reaction both are intensive 
properties. 

(с) Ee is an intensive property while A,G of 
cell reaction is an extensive property. 

(d) Ed is an extensive property while A,G of 
cell reaction is an intensive property. 


36. 


Ф 


CHEMISTRY TODAY | APRIL'1& 


http://www.estore33.com 


37. 


38. 


39. 


41, 


42. 


43. 


. 0.20 mole of NH4CI 


hitps;/t.me/TheHindu Zone Official 


Two gases A and B having the same volume, diffuse 
through a porous partition in 20 and 10 seconds 
respectively. The molecular mass of A is 49 u. 
Molecular mas of B will be 

(a) 50.00 u (b) 12.22u (с) 650u (d) 25.00 u. 


Which of the following complexes has the least 
electrical conductance in aqueous solution? 

(а) KjPtCl; (b) PtCl,-2NH; 

(с) PtCI3NH; (d) PtCly-5NH; 

A compound of mol. wt. 180 is acetylated to give a 
compound of mol. wt. 390. The number of amino 
groups in the initial compo: 
(a) 2 (b) 4 


luced into an empty 
container of 10 lit ated to 327 °C to attain 


equilibrium as : 


нус) МНу + HCl ; Кр = 0.36 atm’, 
Те qı olid NH, Cl left is 
(a) 0. (b) 0.078 mole 


(d) 0.035 mole. 
the following will not produce aromatic 


ict? 


Me—cecu A 
'e tube 
Ао, 
(b) CH го» * 


CHCl, 
© U кон? 
m NH? сно 

+1 — 

NH, CHO 
If Kj, of MOH is 1 x 1071, then pH of its aqueous 
solution will be 
(a) 3 (b) 6 (c) 9 (d) 12 
Which of the following statements are correct for 
SO; gas? 
(a) It acts as bleaching agent in moist conditions. 
(b) It has linear geometry. 
(c) It's dilute solution is used as lubricant. 
(d) It can be prepared by the reaction of dilute 

H2SO0; with metal sulphide. 


. Which of the following is the correct order of 


decreasing basic nature of oxides? 
(а) Na;O, MgO, Al,O;, CuO 
(b) CuO, Al,03, MgO, NaO 
(с) AbO;, CuO, MgO, Na;O 
(d) CuO, MgO, Na;O, А0; 
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45. 


47. 


48. 


49. 


50. 


51. 


50 mL aqueous solution of FeSO, required 12 mL 
of 0.02 M KMnO; in acidic medium for complete 
oxidation. Calculate the molarity of ferrous sulphate 
solution. The reaction is 

MnO, + 5Fe^* ЕВН" — Ма?“ + 5Ее?* + 4Н,О 
(a) 0.004M (b) 0.24M 

(c) 24M (d) 24x 10?M 


. Which of the following is incorrect? 


(a) Only Lyman series is observed in both emis- 
sion and absorption spectrum. 

(b) The continuum in line spectrum is noticed after 
a certain value of n. 

(c) The wavelength of m" line of Balmer series is 


1 2| 1 1 
-=Вң7?|-—-—_]. 
он [5 >] 


(d) The number of spectral lines given when 
electron drops from 519 to 2" shell is six. 


For a particular reversible reaction at temperature 
T, AH and AS both were found to be +ve. If T, is the 
temperature at equilibrium, the reaction would be 
spontaneous when 
(a) T- T, 
(с) T» T, 


(b >T 
(d) T, is 5 times T. 


KOH SO;Ch 
(CH3;CHI "gg? (A) ру? (В) 


compound (B) in the sequence is Q 
(a) dimethyl sulphate (b) 1,2-di е 
(c) 1-chloropropene 
(d) 1-chloro-2-iodopropa N "d 
s can help in 


Which of the followin; 
separating a mixture o! nd СС? 
ас! 


(a) NaOH 
(c) NaHSO; ) None of the above 


Aluminiu оша not be washed with 

material соп! washing soda because 

(a) washing soda reacts with aluminium to form 
soluble aluminate 

(b) washing soda is expensive 

(c) washing soda is easily decomposed 

(d) washing soda reacts with aluminium to form 
insoluble aluminium oxide. 


A certain substance A, is mixed with an equal 
amount of a substance, B. At the end of 1.0 hr, A is 
7096 reacted. How much will it be left unreacted at 
the end of 2.5 hr, if the reaction with respect to A is 
of first order? 
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SS C—CcooH 
Consider the following sequence of АЧ; CH; 
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(a) 1096 
(c) 396 


(b) 596 
(d) 196 


. Which of the following statements is not correct? 


(a) In first transition series, Cr shows highest value 
of magnetic moment in the ground state. 

(b) [NiCI,]^" and [PtCl,]*" have different shapes. 

(с) [Ni(CN),]7 is an outer orbital complex. 

(d) [Ni(CN),]^" and [Ni(CO),] have the same 
magnetic moment. 


. For a reaction taking place in three steps, the rate 


constants are Кү, Ко and k3. The overall rate constant 

ELLA 
ky 

the first, second an: 

40, 50 and 60 kJ 

activation in kJ 

(a) 30 


- If the energy of activation values for 


es are respectively 
the overall energy of 


(c) 60 (d) 50 


ction, acid yielded a product D, 


by Benzene, p HCN, c. HOH, p 
Алһу. АТС 2 ý 


соон 
CH,—C—CH, 
| 
© Of is 
on 
ен Сен 
© Of CN 
CN 


C— CH; 
Ose 


55. A 20 mL urea solution of 2% (w/v) is mixed with 


80 mL of glucose solution of 4% (w/v) at 300 K. 
Calculate the osmotic pressure of the solution. 

(a) 6.02 atm (b) 1.642 atm 

(c) 4.378 atm (d) 3.01 atm 


56. For the following molecule, 


OH 
(3) 
о 
CH,— NH, 
а) а) 
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arrange the hydrogens in the decreasing order of 
acidity. 

(а) 1>2>3>4 
(с) 2>3>1>4 


(b) 4>3>2>1 
(4) 2>3>4>1 


57. Consider the following compounds with respect to 
their reactivity towards substitution reactions with 


C)H;ONa/C,H;OH. 


cl а а 
NO, 
ol п. © ш. Qr 
NO; 
NO; NO; 


The reactivity decreases in the order 
(a) III» I5 II (b) II» I5 III 
(c) I» II» III (d) HII» II» I. 


In an experiment, addition of 4.0 mL of 0.005 M 
BaCl; to 16.0 mL of arsenius sulphide sol just causes 
complete coagulation in 2 hrs. The flocculating 
value of the effective ion is 

(a) Cl, 1.0 (b) Cl, 2.0 


58. 


(c) Ba^*, 1.0 (d) Ba”, 0.5 

59. In the cyanide extraction process of silver fr, 
argentite ore, the oxidizing and reducing 
used are 
(a) О, and CO respectively Q 
(b) О and Zn dust respectively 
(c) HNO; and Zn dust respectivel 
(d) HNO; and CO respective! ^ 

60. à. the product (B) in the given reaction. 

* 


Су: 


A 
Q 
(a) 55 (b) (с) ў (4) Ө 


MATHEMATICS 


61. The ratio of the area enclosed by the locus of mid- 
point of PS and area of the ellipse where P is any 
point on the ellipse and S is the focus of the ellipse, 
is 


1 
(a) 3 


Ф 


1 1 1 
Ы 3 Ms 9 3 


CHEMISTRY TODAY | APRIL'1& 


http://www.estore33.com 


62. 


63. 


. If two independent 


68. 


Let X, = [= xtiy:|zP<— 1 for al integers n> 1. 


Then П X, is 
n=l 
(a) a singleton set 
(b) nota finite set 
(c) an empty set 
(d) a finite set with more than one element. 


The area of the smaller region bounded by the 
curves x? + y? =5and у = 4x is 


1 л_1 
(а) 1+5 (Ы), ‚с 


(с) (i-i Ide) 

nts A € B are such that 

P(An BC and РАС AB) = 3. — and PA)> hs 
+ P(B) = 


4 
(b) s 


the v; 


(d) None of these 


. Consider points A(3, 4) and B(7, 13). If P be a point 


on the line y = x such that PA + PB is minimum, 
then coordinates of P are 


oE ves 
ex (4) (0,0) 


. For any vector 7, the value of 


ix(Gxi)e jx xj) kx(rxk) is 

(a) б (b) 2r 

(c) -2r (d) None of these 

7. If two circles (x - 1)? + (y - 3? = r and 
X? +? - 8х + 2y + 8 = 0 intersect in two distinct 
points, then 


(а) 2«r«8 (b) r«2 

(c) r>2 (d) r=2 

A function f : Q* — Q* is defined such that 
feo fo) 29f =A, then f) is 
equal to 7 

(а) 1 (b) 0 

(c) 2 (d) none of these 
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69. Let f(x) be a polynomial function of second degree. 
If f(1) = f(- 1) and a, b, c, are in A.P, then f(a), f'(b) 78. Let f(x)= li 


2n 5 
M E Auc a "sinx yy 
and f’(c) are in vee lex 


en 


(a) A.B. (b) G.P. (a) f(x) is continuous at x = 1 
(c) H.P. (d) None of these (b) lim f(x)=log, 3 
хо 


х+1 x+2 х+а| 


(с) lim f(x)=-sin1 
70. If|x+2 x+3 xb|-0,thena,b,care xat 


x+3 x+4 x+c| (d) lim f(x) does not exist 
x> 
(a) equal (b) ШАР 79. A ray of light incident at the point (-2, -1) gets 
(9 in G.P. (d) in H.P. reflected from the tangent at (0, -1) to the circle 
71. I£(14 3)" 2 Cy Cix + Cx? I + C, x", then the “+ Га = 1. The reflected ray touches the circle. The 
value of Со. „© „2 b esi E A equation of the line ай ich the incident ray 
2"8 п+1 moved is 
n+l 27-1 (а) 4x- 3y 4 11 ) 4x + 3y 11 20 
ahd e nel (с) 3x - 4y « 11 d) none of these 
0o aa w 27 i 


п+1 п+1 80. If [| = 
72. Let f: R— К defined by 
Дх) = x +x? + 100x + sins, then fis 
(a) many one onto (b) many-one into = 2(1-В) 


(c) one-one onto (d) one-one into о, В) lies on gi A -4(x-1) 
d) all of these 


= loga+B, then which of the 


73. üandb are such that |a@|=1,|b|=4, ā- 
ё=(2й xb - 3b), then angle between бапас ‚ If ox, В are roots of ax? + 2bx + c = 0 and y, 8 are the 
a Bx roots of px” 29x r7 0. Ifa, D, y, б are in А.Р, then 
(а) е Ы OF V^ ас equals 
abc q 
74. If А=|х y z|andB-|-, 


p 
(b) T 


par " 
2 
(a) |A] = |B| @ © (d) None of these 
(c) |A| = 2]B| ne of these p 
75. Number of so е equation 82. The value of tan ( {гет HE sio(2eot i) is 
Asin^x + tan% + cosec^x = 6 in [0, л] is M 
п n n 
e E x ak 
(a) 0 (c) 8 (d) 4 (a) 4 (b) 3 (с) л (4) 4 


76. In what direction a line be drawn through the point 
(1, 2) so that its points of intersection with the line 


i 


x+ y= 4is at a distance z from the given point 


83. Equation of the line through (1, 1, 1) and 
perpendicular to the plane 2x + 3y - z - 5 = 0 is 


(a) 30° (b) 45° (c) 60° (d) 75° 


(d) None of these 
2n n+l n x] 


77. The value of [| 


is “127-1 20-1 1-28 m4 i fi) 3x" x22 
84, x)= 
(а) 1 (b) -1 Va+14—-|x-48|,x>2 
(c) 0 (d) none of these and f(x) has a local maxima at x = 2, then 
CHEMISTRY TODAY | АРЕ! 18 (35) 


https://t.me/Estore33_com 


https://t.me/Estore33 | 


86. 


90. 


1. 


2. 


Ф 


com 


(a) least value of a is 2011 
(b) greatest value of a is 2011 
(c) a can't be determined 

(d) none of these 


. sec? (tan! 2) + cosec? (cot! 3) is equal to 
(a) 1 (b) 5 (c) 10 (d) 15 
Je—= -2 reio 
(1-x)N1-x' 
„Дека 
@ Vive um n 
3. 
(b) e* Dx fee (с) e Е X а 
x 
(d) none of these 
. The co-efficient of x іп the polynomial 
(x - 1)(x - 2)(x = 3) ......... (x - 100) is 
(a) 5050 (b) - 5050 
(c) 2525 (d) none of these 
. The value dr ов, Y =" dx (a> 0) is 
га 


(а) Ina (b) тіпа (с) ER ze 


(dE two vallis ofa iade are roots of the еді са 
x! - 7x + 8 = 0 and the angle between thes 
60°, then the product of inradius and ci; 

of the triangle is 


wi m2 ož 


If ts first and (2n - ie 
and H.P. are equal and 
5 respectively, then 

is correct? 

(a) p2qes 

— == рес 


Гап D. P, a ОР. 
terms are p, q and 
the following options 


pts= 
SA Both w and (c) 


(b): The given arrangement of nine —<— is 
equivalent to the parallel combination of 8 
capacitors. The capacity of each capacitor, 


A 8854x107 x 5x 104 
d — 0885х102 

‘The capacity of 8 capacitors = 8C = 8 x 0.5 = 4 pF 

(b): Here, В = 100, Veg = 5 V, Voc = 10 V 


I, 
В=-©ог 
Ig 


Cs 


ale Ie 


A 
и B 100 


-«) 
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F=05pF 5. 


Also, Vcg = Усс - Іс 


or 5V-10V-Icx 1000 
co 5x10 A 
10000 
5x10?A 5 at 
and | 100 5x107A (Using (i) 


B 


-— — —-2x10Q (neglecting Vp) 
(d): Let the distance tra 
inclined plane be h. 
From the free body 
R-mgsinO 


by the body on the 


own in figure 
al 


mgcosü 


Q work energy theorem, 
= (mg sin Ө + pR)h 
From (i) and (ii) 
ЕНШЕ — 
mg (sin® + џсо50) 
Work done by friction, W = ҢА 


и те cos К 


(ш) 


Кисо5д 
зїпӨ+со$Ө 


< mg хіп + Ncos® T 
(b): Normal to the plane of the coil will be 
perpendicular to the field В. 

т = IBAsin90* = IBA 
Area of equilateral triangle, 
Be 


A=} x Basex Height = 2x x sinéQ* 


2 1/2 
УЗ? ја 45) 
4 КЕТТ 


(с): Since the liquid is in hydrostatic equilibrium, 


т=1Вх 


Prghr = pogho — Pr „РА 

Also, Ут= Vo(1 + ҮТ) oi) 
P А 

and pr Vr- роо > Pr^q + vii) 


https://t.me/Estore33 com 


https/L.me/TheHindu Zone Official 


https:/t.me/Estore33 com 


From (i) and (ii), we get 
hy ho(1 + YT). 
which on solving for y, we get 


-Gih 
AT 
6. (b): Since electric field E = - (slope of V-x graph) 
and E inside a conductor = 
slope of V-x graph between x = d to x = 2d 
should be zero. 
also E in air » E in dielectric 
[Slope in air|>|slope in dielectric| 
option (b) satisfies all conditions. 


7. (c): The torque on the loop must be equal to the 
gravitational torque exerted about an axis tangent 


to the loop. 
The gravitational torque 

tı = mgr 9 
Only B, causes а torque. Therefore torque to the 
magnetic field 

= |МхВ| = MB, sin90° -nrPIB, (ій) 
Since, t = t; — mgr = nr IB, 

1228 

mB, 


8. (d): Since frequency y ос VT 
Where T is tension in sonometer wi; 


ERO] 


4 
or 3- - 
4 PL 
Pw P 4-3—— 
gom mE Pw 
[From equation (i)] 
Here specific gravity of the liquid s — PL 
Pw 


CE а 
I-a = 36-275=4 
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3 
з= 
27 
9. (d): Here, p(t) = A[icos(kt) — jsin(kt)] aii 
Ё= Ф = AK{-isin(kt) - }соз(М)] NO 


From equation (i) and (ii) 
Ё.р=0 or ЕрсозӨ=0 [^ Ё.р= ЕрсоѕӨ] 


Since |F |and | p | аге not equal to zero. 


cos Ө = 0. 
л 0-290". 
10. (d): In simple harmoni ion, 
velocity у= o А* — y 
л jaya i-e eO (i) 


= = = @?А?- wy, (0) 
н. (ii), ме get 


11. (d): Given, ry = 3 x 10 m and k = 7 N m^ 


k= Yro 
or Учи онаа“ Nm? 
DRESS 


12. (d): Acceleration due to gravity at a place of latitude 
À. due to the rotation of earth is 
g=g- Rw cos 
At equator À = 0°, cos0° = 1 
26 =8ge=g- RO? 

At poles, А = 90“, cos90° = 0 
пареа 
“ваа (g - Ко?) = Ro? 
13. (a): Неге, и, = -5 cm, f, =4cm, 
f= 10cm, D=20cm 
According to lens formula 
1_1 1 1 1 1 


dr 
% o" f % o£ % 

Substituting the given values, we get 
14 3.03 4.4 


v, 4 -5 4 5 20 
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14. 


com 


Vao = 20 ст 18. 
D 
Magnification, M = ( + 2) 21. 
IN fe 
= 2 + 2 12cm 
5 10 


AD 
(c) : Fringe width. pecu 0) 
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(a) 19. (d) 20. (b) 
(c) : According to radioactive decay, N = Ne 
where, 

= Number of radioactive nuclei present in the 
sample at t = 0 
М = Number of radioactive nuclei left undecayed 
after time t 
À = decay constant 


where D is the distance between the screen and slit For 2096 decay 
and d is the distance between two slits. 80N, _ " 
When a film of thickness t and refractive index и 100 e p^ 0) 
is placed over one of the slit, the fringe pattern is 4 
shifted by distance S and is given by Pona0 decay: 
-DD 20N, x " 
S= й е (ш) 
d (i) 100 ^" 
Given, 5 = 20 -. ii) Dividing equatio i), we get 
From equations (i), (ii) and (iii) we get, 
(и = 1)t=20A 
207. 20х5000х10* ст 
ог (j-)8——2——— —— 
t 2.5x10^ cm 
И-1=04 or p=14 
15.) < 
16. (4): ру= ЕТ t-t; 22x Ty; 72x20 min = 40 min 
" z 200 V 
Initially, PV = fa х 500 SS 22. (d): Resistance of coil, R = ux 200 Q 
Finally, (if x g gas leaks out) < SOubacsndre Ties 200 m 200 
' ÎR +X? IR? + X? 
Ey 6D 3) Rx 300 “Ф, ii) ii: $ 
2 Жы 2 
Dividing eqn. (i) by (ii), "b. Bri коко; (400) 
T А or (223). (400)? — (200)? =200 x 600 
17. A 3v = 243 х100 or ъ= 50 На. 


Ф 


(a): Time PN to reach highest point, 
1 
fe 23. 


п 
As the juggler throws the second ball, when the first 
ball is at its highest point, so v= 0 

Using, v = и + at, we get 


ЖҮРЕ 


Also v? = и? + 245 


2 
eles Е 
(8) +2(-g)h 
haces 


2? 


Eo 


(Using (0) 
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24. 


or 


- (с): Velocity of liquid after falling through a height 


h is given by 


v? =v} +2gh or у= ЈО) +2(10)(0.15) 


or v-2ms! 


From equation of continuity, 
(10* та m 571) = Av 


10* mès” 10* што 
or Д — ssx m 
v 2ms 
(d): As escape velocity, у= 
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25. 


26. 


27. 


28. 


з, 
у= кыы = (ЧЕТИ 
vo Кр 


Ye КАР: Sl i- R сок and p, =p,] 
Y, к, fP, 2 TE А ` d 


ог v-2w-2x 112kms'!-224kms'! 


(b): According to the 
theorem of parallel 
axis, moment of 
inertia of disc about 
an axis passing through K and perpendicular to 
plane of disc as shown in figure 


-lymg + МЕ? = МК? 
2 2 
Total moment of inertia of the system 


- iue +т(2К)? + m(J2R)? + m(V2R}? 
2 
=(3M+ 16m)5- 


(a): Energy produces = 14.5 x 10? cal аа". 
Amount of sweat evaporated per min 
_ 14.5x 10? cal min 


= ЧОКО cal min oops, K 
580x107 cal kg” d N 
наши SN 


Pseudo force or 
From Free bo 
М= та 


Force of. ep uN = uma 
The block of mäss m will not fall as long as f> mg 


uma 2 mg ог zi 


(с): 


(b): Here, Aj = 200 nm, А = 100 nm, 

hc 

TS 1240 eV nm 

Я не hc hc | 
Maximum kinetic energy — Ne = ee (in eV) 


he(1 1 E а, 
= р 40| —-— ]=62ev 
35 xj 9 100 200)= 62% 
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29. 


30. 


31. 


AL 
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(c) : Let G = kc'g P^ 
(MULT 7] = [LT рт PP [MLT 72] 
= [махо T2 
Equating both sides, we get, 
z=-1,x+y-z=3,-x-2y-2z=-2 
On solving, x= 0 y=2,z=-1. 
Thus, [G] = [c°g?P"") 
(a): fs = MR and f, = ЦА 
When the body is in motion, net force acting on 
the body, 
ie, F- f,- fi - UR- HR 
=F (tems) 


or ("К = mg) 
т т 
= (н, = ш) 
= (0.5 - 0.4) x ms? 
(a) : Smaller the ion, larger is the degree of 
hydration, hence, larger is the stability of hydrated 
ion. 
. (a): number of electron withdrawing 


the nucleophilic addition reaction will 
Aldehydes are more reactive than ketones. 
fore, (IV) > (Ш) > (II) > (I). 
: Number of O-atoms per unit cell 
=—х8+—х6=4 
8 2 
Number of octahedral holes per unit cell 
=1x4=4 


Number of Fe?* ions per unit cell = 


50x4 _ 4 
0 


Number of tetrahedral voids per unit cell 
=2x4=8 
Number of Zn^* ions per unit cell = 5 x8-1 


Hence, formula of the compound is ZnFe,O4. 


- (с) : 80 mL of 0.20 M HCI = 80 x 0.2 = 16 millimoles 


120 mL of 0.15 M KOH = 120 x 0.15 = 18 millimoles 
As, MV, < MV, 
(HC) (KOH) 
Thus, resulting solution is basic, containing КС! 
and unreacted KOH, 
KOH + НСІ > KCI + H,O 
M,V,-M,V, 18-16 
КОН! „22 1 iS 
КОН ү ту, 200 
KCI formed = НСІ used = 16 millimoles 
= 16 x 10? mol in 200 mL or 0.2 L solution 
16x10? 
02L 


-001M 
л [KCl]= =0.08 M 
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35. 
36. 


37. 


38. 


39. 


40. 


41. 


Ф 


(b) 

(c) : Extensive properties are the properties which 
depend upon the quantity of the matter contained 
in the system, e.g., mass, volume, Gibbs free energy, 
etc. Intensive properties are the properties which 
depend only upon the nature of the substance and 
are independent of the amount of the substance 
present in the system, e.g., heat, boiling point, emf 
of a cell, etc. 


ч ty УЙНА _ 

(b): We know that, m Ий» {ма 
2 
tp_ [Мв _, 10_ (М _, (5) _ Мв 
ta VM, C 20 үзә 20) 49 
M 

100 Mg  -9XI00. 5 

400 49 400 
(b): Coordination number of Pt is 6. Hence 
(i) КРЕ - Three ions 
(ii) [Pt(NH3),Cly] - Zero ions 


(iii) [Pt(NH3);Cl,]Cl_ - Two ions 
(iv) [P(NH3);CI]Cl; - Four ions 
[Pt (NH3) Cl] has least electrical conductance. 


(c) : Difference in mass of compounds = 390 - 
= 210, 
Weight of СНЗСО — group = 43 N 
е 


Replacement of —H by —СОСН; group 
increase of 42 in mass. 


Therefore, no. of —NH) group: 


(b): нус) 

moles at t=0 020 

moles at eq. (020- ©, а 
Also, Кр = рун 
p= 


Now, MS formed, n= PV. 06х10 _ 
RT  0.0821x600 


= 0.122 mole = moles of NH,Cl decomposed 
^ NH,Cl left = 0.2 - 0.122 = 0.078 mole 


вноме coca ttt O) 


АКО 
(b) СН oco, A? 
cl 
сна, 
oOo 
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NH, сно N. 
mi T aes OS 
NH, CHO N 
(not aromatic) 
(с): Ky of MOH = 1 x 107? 
[M*] [OH7] = 1 x 1079 
Now, [M*] = [OH] 
г. [0H]? 2 1 x 107 or [ОНТ] = 1075 
1074 
10^ 
pH = - log (107) =9 


42. 


=10° 


190°] = 


43. (а) 
44. (a): As we move from ht in a period the 
basic character of oxi id p-block elements 


character increases. The 
les of d-block elements is, 


lower th: kali and alkaline earth metals. Thus, 
Na,O asiofollowed by MgO and ALbO; 
whil ast basic. 

45. ( 4 redox reaction for oxidation of 


n to ferric ion is 
& + 5Ее2* ЕВН“ — Mn” + SFe?* + 4H,O 
ole KMnO; = 5 moles FeSO, 


Number of moles of KMnO, used = ae 
-002x12 aot 
1000 


2. Number of moles of FeSO, in 50 mL solution 
-25x24x10*-120x10* 


Thus, molarity of FeSO, = 7% 1000 


24 
= 12x10" 1000 =0.024M 


Б). 

2 (m+2) | 
AE of two successive orbits becomes almost 
constant after a certain value of n. 
Number of lines = An = У (5 - 2) = ХЗ - 6 

‚ (с): According to Gibbs’ equation, 
AG = AH - TAS 
Since, AHand AS, bothare +ve, for AG<0, thevalue of 
TST. 


‚ ():т® line, iw 


Me 1 
48. (): | »—I- 23 CH,- CH=CH, 
Me КОН (A) 


SO;Ch , 3 2 1 
> СН;-Сн=сн а 
1-Chloropropene 
(B) 


https:/It.me/Estore33 com 


https;/t.me/TheHindu Zone Official 


https:/t.me/Estore33 com 


49. (с) : NaHSO; reacts with acetone to form sodium, 
bisulphite adduct product and precipitate, but 
CCl, remains in the solution. The acetone can be 
regenerated from sodium bisulphite adduct by 
treating it with an acid or a base. 

50. (а): 2А1+ NayCO, + 3H;0 э 2NaAIO, + CO; + 3H 
NaAIO, is sodium aluminate which is soluble in water. 


2.303 1, „Ар 
E ЗГА 
2. эё 2.303, 190 


2.08, 100 


51. (b): k= zm 


log 


Again, k= 


2.303, ,100 2.303, 100 
—log—--——-log—- 


Hence, g = 
10 30 25 x 


100 100 
log— -2.5log — 
ОВ B39 
log 1 = 2.5 (log 100 - log 30) 
* 225x05229-1307 
100. antilog 1.307 or 190. 20.28 
m x 


or х= 100. = 4.93 96 = 596 
20.28 


52. (с) ©з 
53. (а): к= Ak d 
ks 
anm LAC БЕТ до- ЕЈАТ 
Ae EVRT 
e EIRT _ g(-E,-E,+ ERT 
QE _-8-6+Е Bth, 
RT 
E= +E,- RS = M mol! 
54. (a): 
D Benzene 
D EO Gl asa 
ll T 
H'CN- 
Cr CH; nucleophillic aio NO C— CH; 
(B) OH (C) 


| 
HOOC— C- CH, «22 


(D) 
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ORONG 


Р 2х20 
Now, Warea in 20 mL = БОЛ -04g 


=3.2 g 


" 4x80 
м, in 80 mL = 
‘glucose 100 


“ја аа 0.0821 300 x 1000 
60 180 100 


SU 


57. (d): e number of electron withdrawing 


т = 6.02 atm 


253 sol is negatively charged owing to 
rential adsorption of S^ ions. Cation would 
e effective in causing coagulation. 
Flocculating value = minimum millimoles of the 
4x0005 _ 
(4416) x10? 
9. (b): Silver ore is oxidised by using oxygen from 
air as follows : 
4Ag + 8NaCN + 2H;O0 + O;(air) —9 
ANa[Ag(CN);] + 4NaOH 
Sodium argentocyanide 
Ag(0) oxidation Ag(+1) 
Silver is precipitated from the solution by addition 
of Zn powder in a finely divided condition. 
2Na[Ag(CN);] + Zn ——> Na,[Zn(CN),] + 2Ag 
Sodium zinc cyanide 
Aga) "Edition y, Ag(0) 
60. (b): 


Qa 

zx 

он н<^н 2 
Ке 


Асїйїс 
hydrogens 


effective ion per litre of sol = 
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61. (d): Let xe Ya 
2 e 
bean ellipse. Its focus is 
(ae, 0) and area = лар. 
Let (h, К) be the mid- 
point of PS. 
_ 4cos0-- ae 
MEO 
21-0 and k = bind 
a 2 


h 


= sing 2E, 


ө= 
= соз! b 


ae 
Qh-a 42. КС „е 
moy а? Га 


Gal 
mej a 
= k 


=1 


=1 
This is also an ellipse whose area = 


62. 


Now, |z? <l> x +y <- 
n 


э x +y? < 0, when n> = 
The above inequation is true only when x 


So (| X, will bea point circle whic! ton 
n=l 
66. 
67. 
64. (c) : Given that dn 
68. 
A в 5 


and Р(А© В) ==, P(A) ^ z 


Let P(A) 2 x, d =y 
P(A ^ ВО) = P(A) - P(A ^ B) 


Ф 
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3 


ә ==х- 


P(A)P(B) [* A and В аге independent] 


D 


BL us 
Ld 
Also, Р(АС A B) = P(B) - РА ^ B) 


=> 8 js Hence — M 
25773 у=х+- 


In 


^ Solving x and y we get xp у=5 


3 
=5 and y= 
ог хее and y 


Аѕ PA)», we 2 have ra=? and PB)=4 


л P(A)+ NS 
(c) : Consider a рой image of A through 
* вед) 


^. Required ratio E à , 
: Ра > 
же е шл D nel РА+ + PBis minimum, 
1 Aun / + РВ is minimum, if P, A’, B are collinerar. 


а ата) = Зу-10х+31=0 


It intersects у= x at E. a), which is the required 


point P. 


A'Bis y-3-7 


(b): Let 7 — xi4 уј+ гЁ. Then, 
ix(P xi) 7x(FX j) + kx (F xk) 
= -ê Ы I-G пе br - 5 
=т- xir yj+F 


(а): [ri - r] < CiC2 < ri + r2 
=> |-3|<5<т+3 

= 5<r+3 > 2<r 
Also, |r - 3| «5 

= -5<r-3<5 

= -2<г<8 

From (i) & (ii) we get, 2 < r < 8 


se (d) 


(ш) 


‚ (a): Let f (1) =а 


Then, f(x)+a+2xf(x)= mE 
f(x) 


> fe) тууа 
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1 1 
ИЕ 
5ra И 7+5а+4а? 


Непсе /(2) = if) = 


Put x = y = 2, then 2/0)«8f(- 10-1 
і 8 fü 
So, s ES | = а=1 
(a): Let Дх) = ax? + bx +c 
Then, f(1)=a+b+c 
and f(-l)=a-b+e 
Since, f(1) = f(-1) 
= atb+c=a-b+c=>2b=05b=0 
ќе, fo) =at +c 
2 Јо) = 2ах 
f'(a) = 2a’, f'(b) = 2ab, Јо) = зас 
Now, 2f '(b) = f(a) + f(c) 
If 2.2ab = 24° +2ас 
If 2b=ate 
If a, b, c are in A.P., which is given. 


-. f'(a), f'(b), f(c) are in A.P. 


х+1 x*2 x+al 
х+2 x+3 х+0=0 


69. 


70. (b): 


x-3 x+4 х+с| 


Applying C, > C; - C; and C; > C; - Сз, we 
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72. (c) : f(x) = x? + х2 + 100x + 5 sinx 


f (x) Зад + 2x + 100 + 5 cosx 
=з? +2x+94+ (6 + 5cosx) > 0 

-- f(x) is an increasing function and consequently 

a one-one function. 

Clearly f(-22) = –оо, (со) = со and f(x) is continuous, 
7. range f - К = codomain. 

Hence, f 5 onto 

(b): By Lagrange's identity, we have 

(ахБ) =|а[ |b[ -@-by 

э |axbf -Jap |bf -@-by 216-4712 

Again Ic P - (2à xb - 3b; b 


le between b and ё be 0. 
Бе — -48 45 
s0- i Жи. A 
1612] 4x8v3 2 


КЕ 2-а х+ај «o БЕ 5л 
-1 3-b x«b-0 ^ бради бра сс Berry 
КЕ 4-с zte 
S а ig 
Applying R, = А - Ry and R, = R} et 74. (b):[Bl=-|p -a хра x 
0 b-a-1 a- 
ња T ap Ж т с 2 
э |0 
-1 N p а х ја p x| ја b с 
Ф --|q b у|=|Ь - r 
= -1[(b- b-1)(a-b)] =0 Е : 7 : : и а á 
=> -[(b- ab. (b-aYc- b) -(b-a)] - 0 y 
== abe 
=> 2b=a h b, care in A.P. --x y z| = |В|=—|А| 
о,а,е 
71. (a рако ый "ud par 
1 (пра , (n+1)C; . o, an 2 
[emos 5 ly E 2 +¢,| 75. (b): пх Tee 5 
ж) => (P-1)(t'+ 2 -2)=0>P =1,-2 
2d (ionem rede, nem Dy s] ( b ) 
TEN 2 255 E 
zo (п+1)п | (n+1)n(n-1) É E 
„(низи ини -— +f] 76. (d): Р(1, 2), PQ 5 


22. 
nel 


T pu 2 
galow 1] = 


„хоху y= бахрри +c) 
Дд? b а2 +h? 
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-(142-4) 1 The equation (i) will touches the circle x? + y? = 1 if 
“рур 2 2т-1 4 

+t 2 т Memeo 
2 _-(1+2-4)_1 Ven? 3 

P+P 2 


^. (i) Ьесотеву+1= i (x42) 
=> 4x-3y+5=0 
Now (-5, -5) is a point on the above line. Its image 


ITH a ХОЛ ус2 V6 by the line y=- 1 is (-5, 3). 
sind ` сод sinü 3 ~. The equation of the incident ray is 

x=1+rcos0, у= 2 + rsinð УЧЕ _ x+2 - 
Using x + у = 4, (1 + rcos8) + (2 + rsin®) = 4, sina адв OPUS 
r(cos0 + sin Ө) = 1, we get 

fe dum 80. (d): Put x = 2 sec 0 
p= NO „УЗУ? |2 = dx = 2 sec 0 tan 040 

з у V3 
3tcoso+sino)=1, cos0sind= (2 
deese sno 


cos(0 — 45°) = cos30° = sin30° 
= 0 – 45° = 30? = 0-75 


77. (0): а Le | 
"=L2n -1 2п-1 1-20 n+l 


3 А = 
AS : 
- (a) & + 2B = 2, which is rational. 


(b) «=2(1-В) 


eim. (©) (a-29- C28? = ог ча н4 ср 
= oF - 4^ =4(a-1) = (0, В) lies on x? - 4j? =4(x- 1) 
Hence, (d) is correct. 

=ња1 ‚ (a): Аз о, В аге the roots of the equation 

"n a- ax +2 bx +020 s o4B--2 of = and y, à 
a 
2 1 are the roots of the equation px? +2дх+г=0 
то [21 


y+5=—24 and 61, 

Р p 
78. (c) : For |x| Again о, B, ү, 8arein A.P. +. B-a-8-y 
or, (о - B) = (y - 8)? or, (о + B)? - 408 


x|»1—— 
Io =(ү+5)2- 46 
log, (2-х), Ма or 40 de ча dr Ab ас Aq! -Apr 
ES - те а pop а" p 
Род) па 196 0+0) хаха Pause iat 
nm x? or———-— 
1 К 4-P Р 
gos. (24-x)-sinx) , |х|=1 iva ax 5 
82. (с): sin(2ot" 5) =з Е 2)- = 
lim f(x)=-sinl; lim f(x)=log3. 2) 5 4] 25 
жї ez 83. (b): Equation of the line passing through the point 
79. (b): The equation of a line which passes through ‚ x-1_y-l_z-1 
(- 2,- 1) is y + 1 = m(x + 2) (i) (1, 1, 1) is FX ix E 
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Since the line (i) is perpendicular to the plane 
2х+3у-:=5 
the plane аге 2, 3, and - 1 ~. 
Uu = a 22-1, which is the required line. 
. (b): Local maxima at x = 2 
= lim f(2+h)< f(2) 
һә 


-. direction ratios of the normal to 
(i) becomes 


> fim (Ja-+14 -2+h-48)) <(3-2") 


= ya+14 $45 = а<2011 


7. Greatest value of a = 2011 
85. (d): The given expression is equal to 
1+ [tan(tan^! 2)]? + 1 + [cot (cot! 3)? 
=1+4+1+9= 15 
х 1+@-х?) 


а-л) 


86. 


ө: Је (1- каа -x aj 
1+х 


Je foe zs. 

{> "e E 
(EZ (=x) Ee 

nn a 


1 
= (1-х) 


87. 


= 01% 
. The co-efficient of x? is - (1424 4 +... + 100) 
100 (1 1 
=- mun. —101x50 = –5050 
10р, х & Inx Т ах 

: |-264= dx dx 

senap [272 "Iz m Го +? 
а 


2 
Now substitute x 27 inl 
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0 
__¢2Ina-Iny 
Беј а?+у? dy 


‘ 
ліпа 
лГ= 1+1, =21па 
vend] i 


2a 


" 

р tan "(I = 
ы 0 

89. (b) : Let a and b be the roots of 32-7x48 = 0. Then 


a b-7,ab = 8. Also ZC = 60° 


1 _а?+Ь?-‹? 


Now, = э ab = (a+b)? - 2ab - c? 
2ab 
лс = (a+b)? - 3ab = 49-24-25 >c =5 
‘Thus r-R = Em „ВИ „5 
2(a bc) 3 


(2n - 1)" term be 


=> p= (n- [у= 4) a+b 
2n-2 2 
P-a 

a a 

1.1) 141 

+=++(n-1) b а| а b 

5 2n-2 2 


= p, q, sare the A.M, G.M, Н.М of a and b. 
^ p2q2sandps- ф 
oo 


That's easy for you to say... 
You're not Polar! 
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СОМСЕРТ 


МАР 


CLASS XI 


e 
| kanes Сн) 


* Boiling points and melting points: 


1 
B.pt. and m.pt. ec — — — 
*-Bept and трк“ ranching 


|» Mpt.ccsymmetrical and close packing ' 
* Alkanes with even no. of carbon atoms ; 
are more closely packed and thus show + 
higher m.pt. as compared to next alkane ; 
with odd no. of carbon atoms. i 
Chemical Properties: ] 
|» Least reactive because of strong C—C | 
and C—H bonds. ; 
|> Undergo only substitution reactions. 
|» Sulphonation and halogenation occur | 
| byfree radical mechanism. ] 


|s Bjpt.cc molecular mass 


D] 
e 


Conformations of Ethane 
* Sawhorse projection : 


Н н 
САУ y 4 
Оча 
w 
Eclipsed form 


“ш ncc 


Order of Stability 

Staggered (anti) » gauche » partially 
eclipsed > fully eclipsed 
For cyclohexane; chair > half-chair 
> boat 
Baeyer’s strain theory: 
Amount of deviation (d) 

= 1/2(109°28' - valency angle) 


[O 
Addition of symmetrical reagents 
over symmetrical alkenes can be ——— 
generalised ав: 
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Get well-prepared for exams with quick revision. 
of important concepts of organic chemistry. 


R,C = CH; > RCH = CHR (cis) 
> RCH = CH; > CH; = CH; 
Undergo electrophilic addition 


reactions. 

Test for unsaturation : С 
bromine water and Baeyer's 
Addition of unsymm 
reagents (HX, НО, 


= 


takes place acc 
гше, 


) : Molecules 
с arrangement 
Ра 
" trans-form. 
\ a _ 0 
MS "з o^ ^o 


* Calculation of geometrical 
isomersin polyenes: 
(a) When the ends of polyene are 
different, then the number of 
geometrical isomers = 2" 
where, n is the number of double 
bonds. 
(b) When the ends of polyene are 
same, 
(i) When n is an even number, then 
the number of geometrical isomers 
=2-1) 4. 9{nl2-1) 
(ii) When n is an odd number, then 
the number of geometrical isomers 


2d) 


^  cis-alkene + syn-addition —> 


meso-product ____ 


> cis-alkene + anti-addition—> 
https://t.melEstord dA cory -product 


eis 


|> Melting points and boiling points: | 
| Alkynes > Alkenes > Alkanes. ] 
|» Acidity : Alkynes > Alkenes > | 
| Alkanes(ass-characterccacidity) | 
i, of unsaturation or index of | 
іепсу | 

! = (2n; +2- m)/2, | 
n; = number ofcarbon atoms, | 


epit number ofhydrogenatoms, | 
‘est for unsaturation : Gives | 
a brominewaterandBaeyerstest. — | 


Undergo electrophilic and | 
icleophilic additi. 


5 


* A compound is said to be aromatic 
when itiscyclicand planar. 

It has complete delocalisation of 
n-electrons, 

It follows Huckel's rule, i.e., 

(4n + 2)л electrons. Where, n is а 


positive integer (0, 1, i 
A compound is said to be anti- 
aromatic when it is cyclic, planar, 
conjugated and have 4nz electrons. 


v 


Directive influence of Substituents 
* 0-, p-directing groups : -R(alkyl), 
-OH, -SH, -NH;, -07, -OR, 
-NHR, -NR,, -NHCOR, -Cl, -Br, 
-I, -CH;Cl, -CH;OH, -CH;NH;, 
~CH,CN, -CH;COOH, 
-CH-CH;, -CH-CHCOOH, 
-CeHs, -N=N, -NC, etc. 
> m-directinggroups: 
~SO3H, -NO,, -CHO, -COOH, -CN, 
50201, -COCI, -COOR, -COR, 
-CONH,, -CCl,, -CF;, -NHs, 
-NHR, -NHR,, -ÑR etc. 


* trans-alkene + syn-addition— 
racemic-product 
* trans-alkene- anti-addition —> 
meso-product 
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Get well-prepared for exams with quick revision 
of important concepts of physical chemistry. 


CONCEPT 


MAP 


CLASS XII 


n: Zn.) + 2NHj(aq)+ 
ао Zn(4* 2MnO(OH), 


(Some Commercial Cells } 
* Conductance: 
=}; unit:07 ors € 
R A device which uses electrical energy, — |, Dry cell 
* Specific resistance or resistivity : to carry out some non-spontaneous Н M zinc coni 
1 а | (chemical reactions. ! салаг 
R=p—>p=R-;Unit:QcmorQm |. Cath rbon (graphite) 
e | - bd | ist paste of NH4CI 
(19 т= 100 Q cm or 1 Q cm - 001 Qm); Faradaysfirstlaw Faraday’s second law { + ZnCl 
* Specificconductance or conductivity: : W=Zit M44 Н j 


W, E Z, 


x- Cx; Unit:£ cm"! orsoni 
a 


* Equivalent conductivity 
кх1000 


ме 0) 
Uses : In transistors and clocks, etc. 


eq =, Unit: $ em? eq * Mercury cell 
Normality Anode : Zn-Hg amalgam 
* Molar conductivity ! Cathode : Mercury (II) oxide 
.KX1000 H Electrolyte : Paste of KOH + ZnO 


; Unit: S cm? mol! 
ity 


Net reaction : Zn(Hg); + НВО; 


Forastrongelectrolyte A,B,, 
= ну 
where, Лэ, = Limiting molar conductivity е Њоде — Eanode > Lead storage cell 


об, Ecen = Eright - Eien 


Nernst ыен, Electrolyte : 35-38% H,SO, solution 
E umm Emm Net reaction: Pb „+ РО + 
| Н 28,50 4) > 2Р0, + 29,00 
ge, - 00591, I | Anode:2H;(9 + 4OH( | The reverse reaction takes place 
Ес = Ece — log ! Or rae ; зе чыш кшш: 
id K) | Cathode:0,)+2H,0)+4e" | Aces 
| 2 O29) + 2H20q) ј 
* Forconcentration. ! ко М 4OH (ш) | 2950405 ER MAE 
0.0591 Н ! x) +2950 аду 
DAL mee» | Net reaction: iind И eee ааа М ag 
* For areactioninequilibrium : ! Uses : In automobiles оп! * Nickel-cadmium cell 
0.0591 | experimental basis, for producing ' Anode : Cadmium 
Fea = pend els | electricity in Apollo Space | Cathode: Nickel (IV) oxide 
А,6° =—nFE cai, | ! Electrolyte : KOH solution 
A,G?=-RTInK , 


Net reaction : Cdi) + 2Ni(OH) 5) 
— CdO,, + 2М(ОН), у + НО, 


© 
AG} = AG) + AG? (when different 


number of electrons are involved) The reverse reaction takes place 
-n3FE3- -n FE} - mFE3 ©. during recharging: 
EU кы ш ^ Rusting of iron : Formation of Сао, +2Ni(OH) 45) + HjO( > 

* Relation between free energy and cell brown complex of Ее;ОухН;О Са; + 2Ni(OH) уб) 
potential: in presence of 0, and H20. Uses : In portable electronic 
‘Type of reaction | AG| E | Type of cell ^ Tarnishing of metals: devices, emergency lighting, 
аа (лој - 1: (1 Formation of thin layer of Lies ана 
kav e EM EN кы -— ctrolytic corrosion over metals such as Eee 
Equilibrium 0 0 Dead battery ; silver, aluminium, etc. 
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PRACTICE PAPER 


1. The vapour pressure of a рше liquid A is 40 mm (a) energetically this is not possible 

Hg at 310 К. The vapour pressure of this liquid in а (b) carbon undergoes c 

solution with liquid B is 35 mm Hg. Mole fraction (c) itis non-metallic 

of A in the solution is 0.8 then (4) carbon does п in d-orbital. 

(i) it is a non-ideal solution having negative 6. Which of the n. not a surfactant? 
deviation. Hs 

(ii) temperature of system is decreased. A 4 

(iii) AV mix > 0 (a) ок 

Find (ће correct statement(s). gS CH; 

(a) Only (i) (b) Only (ii) B-— (CH), 4 — CH;NH; 

(c) Only (i) and (ii) (d) Only (ii) and (iii) з — (CH3)j4— CH;0SO;Na* 

OHC-—(CHj),4—CH;COO Na* 


2. Which of the following statements is false? 
(a) Artificial silk is derived from cellulose. Which of the following is not correctly matched? 
(b) Nylon-6, 6 is an example of elastomer. N (a) (АСК) : square planar, diamagnetic 
(c) The repeating unit in natural rubber is (b) [Ni(PPh;),]^* : square planar, diamagnetic 
(d) Both starch and cellulose are of (c) [Ni(CO),] : tetrahedral, paramagnetic 
glucose. (d) [NiCI,]?" : tetrahedral, paramagnetic 


3. An organic compound wh irical and 8: Рог the reaction : 2A + B — C + D, measurement 
жеши. бини дә ‘are contains 20% of the rate of the reaction at varying concentrations 
906 Ri 


carbon, 6.796 hydrogen, rogen and the rest are given below: 


oxygen. On heatin; ammonia, leaving a ExptNo. | [A] [B] Rate 
solid residue. idue gives a violet colour (mmol L'! s) 
with dilute so line copper sulphate. The L 0.010 | 0.010 2.5 
organic coi 2. 0.010 | 0.020 5.0 
(a) NH,COONH, (b) CH;COONH, 3. 0.030 | 0.020 45.0 
{9 NHNHCHO (9 NH,CONH, The rate law is, therefore 

4. Formation of methyl t-butylether by the reaction of (a) rate = К[А]?[В] (b) rate = k[A][B]? 
sodium t-butoxide and methylbromide involves (c) rate = k[A][B] (d) rate = КА]? [В]? 
(a) elimination reaction 9. Reagent for the given reaction will be 
(b) electrophilic addition reaction OH CHO 
(c) nucleophilic addition reaction ФЕ Reagent, LU 


(d) nucleophilic substitution reaction. 
(a) hotacidic KMnO, (b) СТО, H* 


5. Unlike the other elements of its group, carbon does (c) CrO;, pyridine, CH;Cl; 
not form CX; type molecules because (d) dil. decline KMnO, E 
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10. Aspartame is one of the good artificial sweeteners 
whose use is limited to cold foods and soft drinks 
because 
(a) aspartame has very low boiling point 
(b) aspartame gets dissociated at cooking 

temperature 
(c) aspartame is a sweetener at low temperatures only 
(d) aspartame is not soluble at higher temperatures. 


11. Four diatomic species are listed below in different 
sequences. Which of these represents the correct 
order of their increasing bond order? 

(a) Cy < Не; < NO < O; 
(b) Неј «0; < NO < Cy” 
(c) 05 < NO < CT < Hed 
(d) NO < Cy < O} < He} 

12. In which of the following reactions, the given 

product is incorrect? 

(a) Ph—MgBr -22 -H*, ph —oH 

(b) CH,—CH;— MgBr 2225 1°, 
CH,—CH;,—COOH 


(с) CH;—CH=0 МЕ, Н", сн, cg ph 


OH 
13. А gas expands from 3 dm to 5 inst a 
constant pressure of 3 atm. The ми uring 


expansion is used to heat 10 water at 290 K. 
Calculate final temperature е 
(Specific heat of water = 4. к!) 


(а) 290К .81 K 
(c) 289.19 K 89.52 К 

14. Ап ограпіс с ЗНМ (А), when treated 
with nitre ve an alcohol (B) and N, gas 
was evolved. on warming with CHCl, and 


caustic potash gave (C) which on reduction gave 
isopropylmethyl amine. Predict the structure of (A). 
CH; 


(а) 


ты 
qu, CH ЧН (b) сњон, мисн, 
3 


© C н; (d) CH,;CH,CH,—NH, 
CH; 


15. AlCl; is an electron deficient compound but AIF; is 
not. This is because 
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(a) atomic size of F is smaller than Cl which makes 
AIF; more covalent 

(b) AICI, is a covalent compound while AIF; is an 
ionic compound 

(c) AICI, exists as a dimer but AIF; does not 

(d) Al in AICI, is in зр? hybrid state but Al in AIF; 
is in sp? hybrid state. 

The amino acid, HaNCHCHOHCOOH at high pH 


exists as 
COOH 


(a) H;NCH(CH,);COOH 


, COOH 
(b) монь софу 
Со е 

(с) н,йсшснфс© 


coo" 


1 Сай statement is 
metallurgy of iron, flux is a substance used to 


18. 


19. 


OH ANS convert infusible impurities to fusible mass 
(d) CH,CzN мев, Ht, CH,-CH = NE 


(b) cryolite is Na;AIF, and is used in the electrolysis 
of alumina for lowering the melting point of 
alumina 

(c) combination of FeO with SiO, must be avoided 
in metallurgy of copper 

(d) lead can be extracted by self reduction of 
galena. 


Alkali metals are generally extracted by 
(a) reduction methods 
(b) double decomposition methods 
(c) displacement methods 
(d) electrolytic methods. 
In Sy2 substitution reaction of the type, 
R—Br + Cr ЭМЕ, R—CI + Br 
which one of the following has the highest relative 
rate? 

T 
(a) CH CHB (b) CH;CH,Br 


CH; 
(с) CH,CH,CHjBr (d) m а 


CH; 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


Ф 


The electrons identified by quantum numbers п 
and l: 

() n=4,1=1 (2) n=4,1=0 

(3) n=3,1=2 (4) п=3,1=1 


сап be placed in order of increasing energy as 

(a) (4) <(2)<(3)< (1) (b) (2) < (4) < (1) < (3) 
(c) (1)<(3)< (2)< (4) (d) (3) «(4) < Q) « (1) 
Which of the following isomeric heptanes can yield 
seven different monochlorinated products upon 
free radical chlorination? 

(a) 3-Methylhexane (Б) 2,2-Dimethylpentane 
(c) 2-Methylhexane (d) 2,3-Dimethylpentane 
Which reagent is not suitable for the following 
conversion? 

Ph—CH=0 К, pj — cooH 

(a) Tollens reagent (b) Fehling solution 

(c) К,Сг,0,, Н" (d) Acidic KMnO, 

Of two oxides of iron, the first contains 22% and the 
second contains 30% of oxygen by weight. The ratio 
of weights of iron in the two oxides that combine 
with the same weight of oxygen is 


(a) 3:2 (Ы) 2:1 (©) 1:2 (d) 1:1 
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29. 


30. 


31. 


The decreasing order of reactivity of the followi 
towards OH" ions is Vx 


(1) m-Nitrobromobenzene 
(II) 2,4,6-Trinitrobromobenzene 
(IIL) p-Nitrobromobenzene 


(IV) 2,4-Dinitrobromobenzene 


@) I>H>I>IV (ЫП м4 1 
(4) > >Ш 
ation at constant 


(c) IV» II» III» I 
т the reaction, 


The difference between 
pressure and constai 


2CgHen + 150. 29) + 66H20) 

at 25 °C (in k] 

(a) -7.43 (с) -3.72 (d) +7.43 

In the Arrhenius equation for a certain reaction, 


the values of A and E, (activation energy) are 
4 x 10! s^! and 98.6 kJ mol" respectively. If the 
reaction is of first order, at what temperature will its 
half-life period be ten minutes? 

(log 0.001155 = -2.9374 and log 4 = 0.6020) 

(a) 323.56K (b) 311.35 K 

(c) 275.01 K (d) 510.05 K 


pH ofa saturated solution of magnesium hydroxide 
in water at 298 K is 10. The solubility of the 
hydroxide in water at 298 K is 
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33. 
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(а) 5x 10 mol L! 
(c) 1x 10 mol L 


(b) 5x 107 mol L! 
(d) 1x 107 mol L! 


. IUPAC name of BrCH,(CONH,)CHCOCH,CH; is 


(a) 3-(bromoethyl)-3-oxopentanamide 

(b) 2-(bromoethyl)-3-ketopentanamide 

(c) 2-(bromoethyl)-3-oxopentanamide 

(d) 2-(bromomethyl)-3-oxopentanamide. 

Zinc and mercury do not show variable valency like 

other d-block elements because 

(a) they are soft 

(b) their d-orbitals are complete 

(c) they have only two electrons in the outermost 
shell 

(d) their d-orbitals ai 


А correct electro, 
can be obtained 


Pd (b) Zn and Fe 
(d) Feand H. 


2 as effuses throughaholeina container in 
. The time taken for the effusion of the 
volume of the gas specified below under 
lentical conditions is 

(a) 10 seconds: Не (b) 20 seconds : О 

(c) 25 seconds: СО (d) 35 seconds : CO; 


Which of the following statements is incorrect? 

(a) In Ki[Fe(CN),], the ligand has satisfied only 
the secondary valency of ferric ion. 

(b) In Ki[Fe(CN);], the ligand has satisfied both 
primary and secondary valencies of ferric ion. 

(c) In K,[Fe(CN);], the ligand has satisfied both 
primary and secondary valencies of ferrous ion. 

(d) In [Cu(NH3)4]SO,, the ligand has satisfied only 
the secondary valency of copper. 

Solid Ba(NO;), is gradually dissolved in a 1.0 x 10“! M 

Na;CO, solution. At what concentration of Ва?" 

will a precipitate begin to form? 

(Ky, for BaCO; = 5.1 x 10”) 

(a) 4.1 x 10°M (b) 5.1x10°M 

(с) 8.1x10°M (d) 8.1 x 107M 

When a metal is to be extracted from its ore and if 

the gangue associated with the ore is silica, then 

(a) an acidic flux is needed 

(b) a basic flux is needed 

(c) both acidic and basic flux are needed 

(d) neither of them is needed. 
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35. 


36. 


37. 


38. 


39. 


40. 


41. 


"The secondary precursors of photochemical smog are 
(a) SO, and NO, (b) SO, and hydrocarbons 
(c) NO, and PAN (d) O; and PAN. 


When KMnO, acts as an oxidising agent and 
ultimately forms MnO}, MnO;, Mn;O; and Мп?*, 
then the number of electrons transferred in each 
case respectively is 

(а) 4,3,1,5 (b) 1,5,3,7 

(с) 13,45 (d) 3,5,7,1 

For AX ionic crystal to exist in bcc structure, the 


"она ) should be 
"оп 

(а) between 0.41 and 0.73 

(b) greater than 0.73 

(c) less than 0.41 

(d) equal to 1.0 


radius ratio ( 


The final major product of the given reaction is 


KMnO, Br, 
© W XI YI 

COOH COOH 
(a) (b) 

Br 

OBr 
(с) (4) 
Вг 


Concentrated sulphuric асі 
(a) NaCl 


(b) NaOH. (c) NANO, (d) NaBr 
Increasing order A for the ions, F^, О”, 


Na*, AP* is aS 
(a) OF < Е, 

(b) AP* « «or 
(с) OF < Nae < AP* 


(d) AP* <Е < Ка" < O% 


Which of the following statements is incorrect 

regarding physisorption? 

(a) It occurs because of van der Waals forces. 

(b) More easily liquefiable gases are adsorbed 
readily. 

(c) Under high pressure, it results 
multimolecular layer on adsorbent surface. 

(d) Enthalpy of adsorption (AH, 4sorption) is low and 
positive. 


n be reduced by 


into 
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42. Which of the following choices is correct? 
(a) Basicity order: > Br > CI > Е. 
(b) Nucleophilicity order : 
СНО «Ph—O' «CH,—COO' «CH;—80;. 
(c) Nucleophilicity order in polar protic solvent : 
TI»C »Br5F. 
(d) Leaving group ability order: Г »Br >СГ>Е. 


43. Which of the following is not the characteristic of 

interhalogen compounds? 

(a) They are more reactive than halogens. 

(b) They are quite unstable but none of them is 
explosive. 

(c) They are covalent 


(d) They have low 


ts and are highly 


volatile. 

44. In a cubic lattice ge length of the unit cell is 
400 pm. ic weight of the element is 60 and the 
densi ell is 6.25 g/cc (N4 = 6 x 1074), 

е ice is 
( tred (b) primitive 


-centred (d) end-centred. 


water is manufactured 


(b) by electrolysis of water containing heavy 
hydrogen dissolved in it 

(c) by combination of hydrogen and heavier 
isotope of oxygen 

(d) none of the above. 


SOLUTIONS 


1. (d): Py 40 x 0.8 = 32 mm (i.e., < 35 mm) 
- The solution shows positive deviation. 


cr by repeated electrolysis of 3% aqueous NaOH 


2. (b): Nylon 6, 6 is an example of fibres. 


3. (d):|Element % |Atomic Relative no. Simplest 
mass | ofatoms | ratio 
Cc 20% | 12 1.66 1 
H 6.7% 1 6.7 4 
N М67% 14 3.33 2 
O 2669 16 1.66 1 
Empirical formula = Molecular formula = CH4N;O 
or NH;CONH; 


NH,CONH, - 45 NH; + HCNO 

4. (d): The formation of methyl t-butylether by the 
reaction of sodium t-butoxide and methylbromide 
involves nucleophilic substitution (Sy2) reaction in 
which bromine is replaced by t-butoxy group. 
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6. (b) 
7. (c):Ni(CO), is a tetrahedral complex and is 
diamagnetic due to absence of unpaired electrons. 

3d 4s 4p 
Ni [ И [Г] [f 
Nico) | [ж] =Т= 
sp. 
8. (а) : From experiments 1 and 2, [A] is kept constant, 
[B] is doubled, rate is doubled. Thus, rate «-[B]. 
From experiments 2 and 3, [B] is kept constant, [A] is 
tripled, rate becomes 9 times so, rate ес [4]. 
Overall rate ө<[А]?[В] or rate = К[А]?[В] 
9. (c): Mild oxidising agents like PCC can oxidise 
only alcohols into carbonyl compounds. 
10. (b): Aspartame gets 
temperature. 
11. (b) : According to molecular orbital theory, the 
energy level of the given molecules are 
С (14): ols’, of 1s, 02°, 0*2, п2р2 = пар, o2p? 
В.О. = 1/2[10 - 4] = 
He} (3): 61s’, o* 1s! 
В.О. = та 1] =1/2=0.5 
NO 05): ls’, o*1s), 02°, o*2s), „агрг, 


тор? = пара, пер! "i 


ing bond order is 


dissociated at cooking 


В.О. = 1/2[10 - 5] = 
0:0: 1018, orl, ол 0°28, 02; 
т'2р?= -mpy 


В.О. = 1/2[10 - 7] = 1.5 
So, the correct order of 
He} < 0; < NO < Cia 


12. (4): CHy — T NMghr 


Ph 
шо, eme —Ph 


13. (b): Work done is against constant external 
pressure, hence, process is irreversible. 
w=- PAV, AV2 V;- Vj -5-3-2dm?, 
AV=2x 10° m? 
P=3atm =3 x 1.013 x 10° N m? 

w=-3 x 1.013 x 10° x 2x 10? = -607.8 J 
Expansion work done = -607.8 J 


Ф 
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Work is used to heat water therefore, 
-w=q=mxCxAT, 
607.8 = 10 x 18 x 4.184 x 18 x AT 

7. Final temperature of water = 290 + 0.81 = 


or АТ= 0.81 К 
290.81 K 
14. (a) : As ‘A’ gives an alcohol on treatment with 
nitrous acid thus, it should be primary amine. CH9N 
has two possible structures with -NH» group. 
CH;—CH,—CH,—NH) or CH; IB NH, 


CH; 
As it gives isopropylmethyl amine thus, it should be 
isopropyl amine not n-propyl amine. 


ав Си кна H— CH; + №7 
CH; 
B 


(A) (B) 


CHCl;/KOH 


диско! 
CH,—CH — NH — CH; 
Рени 


CH; 
Isopropylmethyl amine 


: In highly alkaline conditions or at high pH, 
rboxylic group is deprotonated. 


oP PANG HIE СООН exists as 


COOH 
ннн UE 


соо 
17. (с) 


18. (4): Alkali metals are highly electropositive and 
thus, highly reducing agents. Therefore, reduction, 
double decomposition and displacement methods 
for their extraction are not suitable. Only electrolytic 
methods are useful for their extraction. 

19. (b) : Sy2 mechanism is followed in case of primary 
and secondary alkyl halides ie, Sy2 reaction is 
favoured by small groups on the carbon atoms attached 
to halogen so, CH;—X > R— CH; —X > R,CH—X 
»R4C—X. 

Primary alkyl halides are іѕ more reactive than 
secondary and tertiary alkyl halides. 

20. (a) : For (1) п+1=5; n=4 

(2) п+1=4; n=4 

(3) n*125; п=3 

(4) п+1=4; п=3 
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Lower (n + l) means less energy and if for two subshells 
(n + 1) is same then lower the value of п, lower will be 
the energy. 
Thus, correct order is (4) < (2) « (3) « (1). 
21. (a) : 3-Methylhexane can yield seven different 
mono-chlorinated products upon free radical 
chlorination, as the chemical environment of all the 
seven carbon atoms is different. 
cu, 

6 5 а 3] 2 1 
H;C—H,C —H,C CH СН, — CH, 
22. (b) : Fehling solution does not oxidise aromatic 
aldehydes. 
23. (a) : % of oxygen in first oxide = 22 
% of metal in first oxide = (100 - 22) = 78 
Now, % of oxygen in second oxide = 30 
зо, % of metal in second oxide = 70 
In first oxide, 22 g of oxygen combines with 78 g of 
metal. 
x g of oxygen combines with 2 = Ey x g of metal (Fe) 
In second oxide, 
30 g of oxygen combines м їч g of metal (Fe) 


x g of oxygen combines with 2 = 5% x g of metal (Fe) 


Ratio of weights of ЕР. Hd in the two 
which combines with the same weight of S 


S 
24. (b) : Reactivity decreases. as thé number of -NO; 
groups at o- and p-positions, respect to Br decreases. 
m-Nitrobromobenzene i › less reactive than 
the p-nitrobromob „ the -NO; group at 
m-position canno! e intermediate carbanion 
by resonance. rder is II > IV > MI > I. 
25. (a) : We kno t AH = AE + An, RT 

AH - AE = An, RT 
"Then for the reaction, 
2C,Hgq + 1505 —9 12С0 + 6H;0( 
*. An no. of moles of gaseous product - no. of moles 
of gaseous reactant 


=12-15=-3 
AH - AE = An,RT = -3 x 8314 x (273 + 25) 
= -7432.71 J = -7.43 kJ 
26. (b) : For а first order reaction, ty). = 0.693/k 
or k-0.693/tj;; 
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Ко 50695 9; 0693 min ^ 
10 min 


93 4 
5 

60 

Now, from the MORAN equation, К = Ae а КГ 


=0.0011555`' 


or Ink- ma-e or logk=log A- 


E, 
2.303RT 
Substituting the given values, we get 

98.6x 10? 
2.303x8.314x T 


or —2.9374—13.6020— MM 


1og0.001155- log(4x10?)- 


27. (а) : Mg(OH); 
pH of Mg(O| wy, 
л рОН = 
So, RS 

M 


—— -05x10*-5x10?molL' 


1 

2 

- (D: Br—CH,—CH—C— CH —CHs 
'CONH, 

2-Bromomethyl-3-oxopentanamide. 

Terminal functional group, —CONH, is given more 


preference over —C—. 


30. (с) 


29. (b) 


Chemist 
pw 


The Glass is 
Half Empty 


The Glass 
Contains 
H20 
Nag) 
О 
А) 
со) 
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› 
TH 28 fa 
Ico 2 
LP ja =n 
Ico, 2 

TH. 
Since, — = 

To, 


i.e., Оз will take 4 times more time to diffuse 
= 4 x 5 seconds = 20 seconds. 
32. (a) : In K;[Fe(CN)g], the ligand has satisfied both 
primary and secondary valencies of ferric ion. 
33. (b) : Кр (BaCOs) = [Ваг СОЗ] = 5.1 x 10? 
Given, [СО] 2 1 x 10+ M (from Na;CO,) 
л 54 x 10? = [Ba?*] x (107%) = (Ва?) = 5.1 x 105 M 
Thus, when [Ba?*] 251 x10? M, BaCO; precipitate 
will begin to form. 


34. (b) : Silica is acidic impurity. To remove 
impurities, basic flux is required like СаСОз. 


CaCO, + SiO, - CaSiO; 
Basic flux Acidic gangue Slag (fusible) 
35. (d) 
+7 чет 

36. (с): КМвО, —— 

+7 в 
KMnO, —— Mi 

+7 
KMnO, 

+7 
KMnO, 


37. (b) : For ionic crystal AX to exist in bcc structure, 
radius ratio should lie between 0.732 - 1. 


CH, COOH 


38. TOLTO 


39. (d) : NaBr reduces conc. H5SO, and Bry is liberated. 
2NaBr + 2H,SO4 — Na,SO, + SO, + Br; + 2H,0 


Ф 


соон 
Br, 


Fe 
s Br 
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40. (b) : Size of ions depend on 2 ratio, larger is the 
e 


Z ratio, smaller will be the ion. 
e 
2_9 
i) Етно 
9 e 10 


0.9 


Thus, АР" < Na* СЕ «O^ 
41. (d) : Physical adsorptie othermic process 
(ќе, АН = -ve) but its ite low because the 


attraction between t lecules and solid surface 
is weak van der Waals’ s. 


42. (d) : CH. i ой nucleophile than that of 
CH;CO 


Г B 


S decreases 
IN nucleophilicity increases 


leaving group ability increases 


л. (d) : Interhalogen compounds are mostly liquid ог 


solid at room temperature. They are not volatile. 


44. (a) : Let the number of atoms in a unit cell be x. 
60xx 


Mass of x atoms i.e., one unit cell = — —7— 
6x10 


Volume of the unit cell- (edge length)? 
= (400 x 107? x 100)? 
= (400 x 107? cm)? 
-(4x10* cm)? = 64 x 10°74 cm? 
Mass of unit cell 
Volume of unit cell 
- 60хх 
6x10? х64х10?4 
6.25х6х64х107! 


х= M4 
60 


Since, the unit cell contains 4 atoms, so it is face-centred 
cubic unit cell. 


Density = 6.25 = 


6.25 


45. (a) : Heavy water is manufactured by repeated 
electrolysis of water (containing a little NaOH). 
ee 
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(HYDROLYSIS) 


HYDROLYSIS AND H ATION 
In continuation to our last discussion about hydrolysis 
and hydration reactions, we have a bunch of many 


important reactions. 
Carbides may be ionic or covalent or even interstitial. 
Ionic carbides аге further classified as methanide (C*-), 
acetylide (C=C) or allylide (C). These are very strong 
conjugate bases of their respective hydrocarbons. On 
treatment with water, these ionic carbides pick H* and 
become respective hydrocarbon. 
Examples of methanide hydrolysis are : 
АЦСз + HO —> АКОН); + CH4 
Be;C + НО —> Ве(ОН), + CH, 
Hydrolysis of few acetylides are : 
СаС; + НО —> Са(ОН), + СН; 
MgC, + H;O —> Mg(OH); + C; 
Besides group 2 elements, lant 
alkali metals form acetylide. 
C#, the allylide ion may be 


2- 2- 


ides 


С=С=С or C= 

Accordingly on hyd; 
сн;=С=с 

‘The only kno’ is of Mg” i.e, MgoC3 
MgC, 82C3 


What about covalent carbides? 

SiC + H,O —> No hydrolysis 
SiC has a giant covalent structure. Even conc. HNO3 
fails to disrupt the structure. Only an aq. KOH can 
dissolve it. 


Nitrides on hydrolysis releases NH3. 
MgsN; + HO —> Mg(OH); + NH; 
Са;№ + НО —> Ca(OH); + NH; 
Ionic hydrides like NaH, CaH;, hydrolyse to release H3. 
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е" 
“ ADVANCED 
CHEMISTRY BLOC 


Мики! С. Ray, Odisha 


NaH + H,O —> NaOH + Н, 

СаЊ, + НО —> Са(О +H 
BeH; is a polymeric асі | has characteristic 
intermediate between tl and covalent. It can 
withstand water but de ses in acid to release H3. 
corfipounds will just pick the water. 


бого 7 Ca(OH)» 

(A 

Most l oxides are basic anhydrides except a 
few, 7, CrO3, etc. With high positive oxidation 


е metals have now developed considerable 
allic character and their oxides behave as 
oxides. 


and H*. 
Though we say metal oxides are basic anhydride, 
practically most of them are insoluble in water. Only 
oxides of Group-I and few higher members of group-II 
dissolve in water forming hydroxides. BeO and MgO are 
also practically insoluble. Their basic nature becomes 
apparent only when they are reacted with acid. Take 
another simple example FeO, which is basic but 
completely insoluble in water, forget about reactions. 
Out of non-metal oxides, CO, NO, N20 are neutral 
members. 
CO; + H;0 —> ЊСО 
(very little 
soluble) 
NO; + НО —> HNO) + HNO; 


(Its a mixed 
anhydride) 


Quotable Quote 99 


Nothing in life is to be feared, it is only to be 
understood. Now is the time to understand more, so 
that we may fear less. 


Ss reacts with water to form soluble MnO; ions 


Marie Curie 


© 
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HNO)  disproportionates to form HNO; and NO. Hence, 
there is nothing wrong when we write 
NO; + H;O —> HNO; + NO 
NO; + НО —> HNO; 
N30, + HO —> HNO, 
Similarly, 
P406 + H20 (cold) —> НЗРО 
P406 + ЊО (hot) —> H3PO, + PH; 
All the intermediate oxidation states of phosphorus has 
a tendency to undergo disproportionation to +5 and 
-3 both in acidic and in alkaline medium. 
РО + НО —> H3PO, 
And, 
С1,0; + HO —> HCIO, 
Cl,05 + НО —> HCIO; + HClO, 
ClO, + H:O —> HCIO; + HCIO; 
СБО + ЊО —> HClO 
СО and CIO; are mixed anhydride. 
What about hydration in organic compounds? 
Note that we have discussed hydrolysis in our previous 


episode. 
н 
zo HO 9 
R—CÉ, «=== R—C—OH 
SH roron- | 
uel of aldehyde 


This is generally a reactant favoured equili 
a few like chloral, ninhydrin, etc. 


(оно cÑ 


cl zc- CHO Со, 


a” 
~H ^ 
S loral hydrate 
Isocyanate AN 


но 
R—N=C=O | 


ut gets decomposed quickly. 


NH—C d > 
OH 
(Unstable) 
R—NH, + CO; + H,O 


Hydration of ketene gives carboxylic acid. 


њо 
R—CH=C=O 


> R—CH,—C=0 


OH 
eo 
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PRACTICE PAPER 


BITSA 


At 700 K,the equilibrium constant for the reaction 
Hoi + lg = 21, is 548. If 0.5 mol/L of Hi 
is present at equilibrium at 700 K, what are the 
concentrations of Ное) and Ге), assuming that only 
Н) was present initially? 

(a) 0.0675, 0.0675 (b) 0.0675, 0.0337 

(c) 0.0337, 0.0675 (d) 0.0337, 0.0337 
When MnO, is fused with KOH, a coloured 
compound is formed. Which of the following is the 
correct pair of compound and its colour? 

(а) KMnO, purple green (b) KMnO,, purple 

(c) Mn;O;, brown (d) Mn3O,, black 


Which reagent is useful in separating benzoic асі 
from phenol? 
(a) Dil. НСІ (b) Dil. Н.5О, 
(c) Conc. H5SO, (d) 596 NaHC 
Which of the following is not соп ing 
physical adsorption? 
(a) On increasing temperati fes ses 

continuously. N 10. 
(b) Its molar enthalpy is lo 

е. 


(c) This is not specifi 
(d) It is reversible i 


is -393.5 
formation 
dioxygen gas i: 
(а) 48 x 10° kJ (b) 3.1 x 10? KJ 

(c) 59 x 102 kJ (d) 6.7 x 10° KJ. 

When phosphorous acid is allowed to react with 
sufficient quantity of KOH, which of the following 
product is obtained? 

(а) KiPO; (b) KH,PO; 

(c) KHPO; (d) КНРО; 

In which of the following species, Cr is in the 
+3 oxidation state? 


(а) CrO; (b) CrjO7 (c) CrO, 


- The heat released upon the 
g of СО, from carbon and 


(d) СКО; 
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Exam dates: 


16" to 31° 
May 2018 


Which of the following will produce a buffer 
solution when mixed in 
(a) 0.1 mol dm? № 
(b) 0.05 mol dm? 
(c) 0.1 mol dm ^ 
(d) 0.1 mol ат” 


nd 0.1 mol dm? НСІ 
and 0.05 mol dm™ НСІ 
COONa and 0.1 mol dm? 


PAM not occupied by atoms 
4 bcc are respectively (a is edge length) 


5 


(a) aia; Fa 


Which of the following chlorides cannot be obtained 
in the anhydrous state by heating the hydrated salt? 
(a) MgCl; (b) CaCl, (c) SrCl, (4) BaCl 


- The following data pertain to a reaction between 


Aand B: 
S.No. [A] [8] Rate 
(mol 17!) (molL?) (mol L? s~’) 
I 1x10? 2x10? 2x10 
П 2x10? 2x10? 4x10 
Ш 2x10? 4x10?  8x10* 


Which of the following inference(s) can be drawn 

from the above data? 

(i) Rate constant of the reaction is 104. 

(ii) Rate law of the reaction is К[А] [B]. 

(iii) Rate of reaction increase four times on doubling 
the concentration of both the reactants. 

(a) (i), (ii) and (iii) (Ы) Only (i) and (ii) 

(c) Only (ii) and (iii) (d) Only (iii) 
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12. Which one would give H5O; on addition of HCl? 
(a) MnO; (b) PbO, 
(c) BaO (d) None of these 


13. The AjH? for CO, СО) and HO, are 393.5, 
-110.5 and -241.8 kJ mol respectively. The 
standard enthalpy change (in kJ) for the reaction 
CO (g) + HzO (gy —® CO» + Hit is 
(а) 5241 (Ы) 412 (c) -262.5 (4) -41.2 


14. Which of the following compounds сап exhibit 
tautomerism? 

(a) CgHsCHO (b) C;HSCOC(CH;); 
(c) CgHsCOCH,CHO (d) С;Н;СОС;Н; 

15. The time required to coat a metal surface of 
80 cm? with 5 x 10° cm thick layer of silver 
(density 1.05 g стг?) with a passage of 3 A current 
through a silver nitrate solution is 
(a 115s  (b)125s (с) 1355 (d)145s 


16. Which one of the following statements is true? 
(a) In aqueous medium, HF is a stronger acid than 
HCl. 
(b) HCIO; is a weaker acid than HCIO;. 
(c) HNO; is a stronger acid than HNO). 
(d) H;PO, is a stronger acid than H,SO3. 


17. Two aqueous solutions A and B, are separat: 
semi-permeable membrane. The osmotic pressi 


solution A immediately begins to decrease. f 

the following statements is true? 

(a) The solvent molecules are то! the 
solution of higher osmoti sure.to that of 


lower osmotic pressur 
(b) The initial osmotic pre: 
greater than that 
(c) Solvent molecu! 


f solution B is 


ФЕ. 


ving from solution В 


ing alkenes is most reactive 
olymerisation? 

(а) CH,—CHCH, (b) CH) = CHCI 

(c) CH= CHCH; (d) CH; =CHCOOCH; 
19. Which of the following hybridisations is possible 

for square planar molecules? 


(а) зра (b) dsp? (с) dsp? (Ф) зра 
20. Product (C) for the following reaction is 
Br 
*CH,-Br —АФз „(су 
(А) (В) 


Ф 
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Br Br 
@) ©) on 
CH; 
CH; 
CH; 


(d) none of these. 


°© 


21. Consider the following six electronic configurations 
(remaining inner orbitals are completely filled) : 


35 эр 35 эр 
Lf GA „Ж СТ 
35 34 
ш. 
45 3d 
м [tlt 


VI 

correct option. 
bility order: V > I > IV > Ш. 

Order of spin multiplicity : IV > III = I > II. 


© У does not violate all rules of electronic 


configuration. 
(d) If VI represents A and when A* kept near a 
magnet, acts as diamagnetic substance. 


22. Volatile nature of halogens is because 
(a) the halogen molecules are more reactive 
(b) the force existing between the molecules are 
only weak van der Waals' forces 
(c) halogen molecules are bounded by strong forces 
(d) halogen molecules are bounded by electrostatic 
forces. 


23. Addition of BH; to trans-2-butene followed by 
reaction with HO), would give the product which is 
(a) achiral compound (b) racemic mixture 
(c) meso compound 
(d) optically active compound. 


24. Fructose on oxidation with HIO, gives 

(a) two moles of formaldehyde + four moles of 
formic acid 

(b) two moles of formaldehyde + three moles of 
formic acid + one mole of carbon dioxide 

(c) one mole of formaldehyde + five moles of 
formic acid 

(d) three moles of formaldehyde + three moles of 
formic acid. 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


. Determine the enthalpy of formation of B;H, in kJ/mol 


of the following reaction : 
ByHg(g) + ЗО ——® В›Оз,) + ЗНО 
Given : A,H? = -1941 kJ/mol; 


AjH" (B203, s) = -1273 kJ/mol; 
ApH? (H30, g) = -241.8 kJ/mol 
(a) -75.6 (b) +75.6 (с) -57.4 (4) -28.4 


Coordination number of Cr is six. A complex with 
СЈО? ethylene diamine (en) and superoxide, Oz will 
be in the ratio to make complex [Сг(С;О)„(еп),(О›),]`. 


х у 2 х y 2 
ат 1 1 b) 1 1 2 
(01 2 2 (d) 2 1 1 


When propanol is heated with Al,O, at 380 °C, the 
product obtained is 
(a) dipropyl ether 
(c) ethene 


(b) propene 

(d) diethyl ether. 

The compound which on reaction with aqueous 
nitrous acid at low temperature produces an oily 
nitrosoamine is 

(a) methylamine (b) ethylamine 

(c) diethylamine (d) triethylamine. 

Which of the following curve does not "a 
Gay E law? 


E D 


ТОС)» 


TK) > log T > 
An explosion ра, сопс. Н›$О, 
is added to ich of the following is 


formed? 

(a) s (c) MnSO, (d) Mn,0; 

When CH;CHO reacts with excess of HCHO in the 

presence of a base, which statement is true? 

(a) Only aldol-type (Claisen-Schmidt) reaction 
takes place. 

(b) Only Cannizzaro-type (crossed Cannizzaro) 
reaction takes place. 

(c) Both aldol-type and Cannizzaro-type reactions 
take place. 

(d) None of these. 

CoCl, gives blue colour with NH,SCN due to the 

formation of 
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(a) (NH,4)2[Co(SCN),4] (b) (NH4)4[Co(SCN)6] 
(с) (NH4)3[Co(SCN)g] (d) (NH4)[Co(SCN),4] 


33. The “volume strength" of 1.5 N HO, solution is 


(a) 4.8 (b) 8.4 (c) 3.0 (d) 8.0 


34. Sodium metal is produced commercially by the 


electrolysis of molten sodium chloride and chlorine is 
produced asa by product. How many litres of chlorine 
at 1.8 atm and 27 *C will be produced if a current of 
1x 10° A is passed through NaCl, for 9.65 h? 

(a) 2463 (b) 460 (c) 1800 (4) 1231.6 


35. Identify the product (B) in the following reaction. 


Р Но HBr 
Pent-1-en-4-yne 
Br 


(a) 


Br 

(d) ^^ =—H 
asses of oxygen and sulphur dioxide 
id 64 respectively. If 1 L of oxygen at 25 °C 
60 mm Hg pressure contains N molecules, 
n the number of molecules in 2 L sulphur dioxide 
Usa same conditions of temperature and pressure is 
(a) N/2 (b) 3N/2 (c) 2N (d) 6N 


ха Which of the following is not a step of Cannizzaro 


reaction —€— 


2PhCHO — 7 —* PhCH;OH + PhCOO™ 

(a) The attack of OH at the (C =O) group. 

(b) The transfer of H” ion to the (C =O) group. 
(c) The abstraction of H* ion from carboxylic acid. 
(d) The deprotonation of PhCH,OH. 


38. The reaction which proceeds in the forward direction is 


(а) Ее;О; + 6HCl ——» 2FeCl, + ЗН,О 

(b) NH; ЊО + NaCl ——» NH,4CI + NaOH 
(c) 2Cul + 1, + 4H* ——» 2Cu^* + 4HI 

(4) both (b) and (с). 


39. The first ionisation enthalpies of Na, Mg, Al and Si are 


in the order 
(a) Na < Mg > Al < Si 
(c) Na < Mg < Al < Si 


(b) Na > Mg > Al > Si 
(d) Na» Mg > Al < Si 


40. If optical rotation CH CH. 
produced by the i : 
compound (I) is 452^ а HH a 
then optical rotation H Cl Cl H 
produced by the CH, CH, 
compound (II) will be @ aD 
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(a) -52° (b) +52° 
(c) 0° (d) unpredictable. 


1. (a):Atequilibrium, the concentrations of H, and I, 
would be equal. Let the equilibrium concentrations of 
Н; and I; be x mol/L. 


Then, K,= mp > 03) = 54.8 
нь] " x 


2 
52-097 „00675 mol/L 
548 


Thus, the equilibrium concentrations of H; and I; аге 

0.0675 mol/L each. 

2. (a):2MnO,+4KOH + О —» 2K,MnO, + 2H;O 
Purple green 

3. (4):5% МаНСО; reacts with benzoic acid and 

gives effervescences with the evolution of CO, whereas 

phenol does not react. 


4. (a):On increasing temperature, physical adsorption 


decreases continuously. 
5. (b):C() + Ox > СО AH, = -393.5 kJ mol 
А 352g 
No. of moles in 35.2 р CO, = —— — — = 0.80 mol 
44 g/ mol 


Formation of 1 mol of CO, releases 393.5 kJ of 
Formation of 0.80 mol of CO, releases 
= 0.80 x 393.5 kJ = 3.1 x 10? kJ of heat. 
6. (с):Н;РО; + 2KOH ——» K;HPO, 
7. (d):Cr,03 
2x + 3(-2)=0 2 2x 2 46 > 
8. (c):In option (c), all НСІ 
NH,Cl will be formed. Also som 
unneutralized. Thus, th. 
NH,OH and NH,CI 
9. (c):For simpl 
neighbours = 
Empty space = 0 a 
For fcc, distance between nearest neighbours, d Бел 


Empty ѕрасе= a а za|1 1 
НЕШО 
For bc d = 4 
Уза | £) 


Empty зрасе=а—-——=а|1--— 
pty 5р: g- x cd 2 


ња 
1 be neutralized and 


ОН will be left 
tion will contain 
rm a buffer. 
istance between nearest 


10. (a) :MgCl,.6H,0 ——e Mg(OH)CI + HCl + 5H,0 


MgO + НСІ 


Ф 
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11. (c) : To find the order w.r.t. A, from I and II. 
0102 ах а 
у= > сос order =1 
2x10 4x10 2 2 
To find the order w.r.t. B, from П and III. 
2x10? 4x10* . 1 1 
== р > ==> = order=1 
4x10 8x10 2 
Rate law of the reaction is k[A] [B]. 
From I, r = k[A] [B] 
NE SA 2x10* 
[A][B] x10?) x10?) 
From the rate law expression, r = k[A][B] 


on doubling the concentrationsyof both the reactants, 
ту = k[2A][2B], т = 4k[A] Ar 
12. (d):None of the oxi oxide, hence would 


not give H203. 


k=1 


13. (b): AHP = АЈ (HO) - AyH"(CO,) - 
РА Аун” (H5) 
= -110.5 - (393.5) - 0 = 41.2 kJ/mol 


onyl compounds containing atleast 
еп atom undergo tautomerism. Hence, 


given compounds, CsH;COCH,CHO can 


) : Mass of Ag required = 80 x 5 x 10? x 105 - 042g 

"s Zit .108x3xt 
96500 96500 

16. (c) : The order of acidic strength is : 

НСІ > HF; HCIO; > НСІО;; HNO; > HNO;; 

H250; > HPO; 

17. (c) :Solvent molecules are moving from solution В 

into solution A hence, osmotic pressure of solution A 

immediately begins to decrease. 

18. (c):In cationic polymerisation, carbocations 

are formed. Greater the stability of the carbocation, 

more reactive is the alkene. Since, the stability of the 

intermediate carbocation follows the order : 

CH, CHC4H, > CH;CHCH, > CH,CHCI > 

CH,CHCOOCH,; 

‘Therefore, reactivity decreases in the same order. Thus, 

styrene is most reactive. 

19. (c) 20. (a) 

21. (b):(b) : Spin multiplicity = 25 + 1 

For IV : 25+ 1 = 7; Ш:25 4 12 51:28 +1 = 5 

П:2$+1=3 

(c) V Violate Hund's rule. 

(d) A* when kept near a magnet, it acts as a paramagnetic 

substance due to presence of unpaired electrons. 


=з != 1255 


https:/It.me/Estore33 com 


https:/it.me/Estore33_com http://www.estore33.com hitps:/t.me/TheHindu_Zone_Official 


FULLY LOADED & 
COMPLETELY 
UPDATED 


МТС BITSAT Power Guide is 
not only the most exhaustive 
prep-tool, but also the only 
book available at present, 
updated as per the latest 
BITSAT syllabus for students 
aspiring for top rank in 
BITSAT 2018. 


Attempt all questions 
from this book on the 
Web + Mobile fos 
free 


FEATURES 
* Covers all 5 subjects - ics, Chemistry, 
Mathematics English & Logical Reasoning 


t the BITSAT test, including its + Chapterwise MCQs in each section for practice 
amination and key suc factors. + Past chapt BITSAT Qs (2017-2011) 
г. * 10 Model Test Papers with detailed solutions 
+ Attempt all & tests from this book online, 
for free: 


Visit www.MTG.in to buy online. isit a leading bookseller nea: 
For more information, email info@mtg.in or call 1800 300 23355 (toll-free) 


CHEMISTRY TODAY | APRIL 18. Ф 


https:/It.me/Estore33 com 


https:/t.me/Estore33 com 


22. (b) 
H CH 
? BH, H CH; 
23. (b): ll perm н 
Syn-addition BH. 
HC H HCH 
H CH 
но, (aH 
ДОН 
нс ја 
ut 
H CH 
Y ^ sn yc 
AN Syn-addition ВН 
нс H HCOOH 
но, H CH; 
Se не 
v OH 
H;C H 
Q 


P and О, thus obtained are enantiomers hence, the 
overall product is racemic mixture. 


24. (b): CHjOH —CO—(CHOH),CH,OH Os, 
Fructose 
HCHO + ноос— (CHOH); — cH;oH -HIOs ,. 


OHC-— (CHOH), —CH,OH + co, -HIO: 


HCO,H + OHC— CHOH — сн,он Ou, 
HCO,H + OHC—CH,0H #105, нсон +H 


25. (c) : E" = (AH (BO3)  ЗА,НР(ЊО) - ) 
-1941 = -1273 + 3(-241.8) - А,Н(В, 
(AjP)B;Hg = -1273 - 725.4 + 194 


26. (b): CjO4* and en are bidentat: 
CN. of Crt = 6, So, x = UA 


Sum of charges = Net charge. ® 
+3 + (-2 x x) + 0() + E 
+3 + (-2)+0+ 


mol 


Thus, the comple: r(C504)(en)(O5);] . 
27. (b):CH;— он 5:95 


СН; СН = CH, + H,O 
Ргорепе 
28. (c) :2° amines react with HNO, at low temperature 
to give oily nitrosoamine. 
Et,NH + HNO, ——» Et N—N=0 + H,O 
N-Nitrosodiethylamine 
29. (a) 
30. (a): 2KMnO, + H,SO, —> 
Mn;0; + K,SO,+ ЊО 
(Explosive) 
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Base 
Aldol type reaction 


HO—CH,—CH,—CHO 
A 


31. (c) :CH;—CHO + HCHO 


CH, = CH—CHO 
а, B-unsaturated aldehyde 
Base 
HCHO + HCHO 


Cannizaro reaction 


HCOOH + СНЈОН 
32. (a) 
33. (b): Volume strength = 5.6 x Normality 


= 2463 L 


Br takes place at double bond, as double 
bi ore reactive than triple] bond. 
r 


а НН ы 


(А) (В) 
36. (c) : PV = nRT 
Р = 760 mmHg = 1 atm 
Moles of O, = V OIX 
RT RT 
No. of molecules (№ = x mu 
PV Ба 


Moles of =—= 

loles of SO; RT RT 
=2No 
No. of molecules (M)= RT 
Dividing both eq. we get, аы M=2N 


37. (d) 

38. (а) :Ее,О; + 6HCI ——» 2ЕеС1; + ЗНО 
Backward reaction will not take place due to the lack 
of hydrolysis of FeCl. 

39. (a) :Na(3s!) < Mg(3s)) > Al(3s!3p!) < Si(35^3p?) 
40. (a):Two given compounds are enantiomers i.e., 
non-superimposable mirror image of each other which 
rotate the plane polarised light by same angle but in 
opposite direction i.e, if one rotates by +52° then 
another compound rotates Бу - 52“. ФФ 


(Н) 
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CONCEPT 
BOOSTER 


Dear Students! Thanks a lot for your response to the last article, This article is in continuation with the last article, some 


problems are given at the end of this article which will help 
smartly. Stay healthy, all the best. 


you to better understand the topic, Do read carefully and 


*Arunava Sarkar 


ORGANOCOPPER COMPOUNDS 
O Organocopper compounds are very important 
reagents in many synthesis reactions. The most widely 
used organocopper reagents are given by a general 
formula R;CuLi and are called lithium organocuprates 
or lithium dialkylcuprates. The general preparation 
strategy is : 


R- X5 n - Li « Lix 


2R - Li + Cul — R;CuLi + Lil 


A BRIEF OVERVIEW OF ORGANOMETALLIC REAGENTS AND ORGANOMETALLIC CHEMISTRY 
> 


SE chlorotrimethyl silane is used along with 


Ph-CH—CH, 
он 


lithium dialkylcuprates. 


Phe ^H (2 е)п- Bu,Culi 


peni Hc b d MesSiCl, -70 °C 

cuprate но ТНЕ 
Organocopper reagents are usually asGilman — 2-Phenylpropionaldehyde 
reagents. Organocopper reagents are comparatively less Ph. OSiMe, — ph n-C4Hg 
stable and therefore, they are“prepared in situ. These 2^ * Рака 
reagents are chemosele. ature. Organocopper НС n-CyHy CH; OSiMe, 
reagents are partic ul in transmetallating (Through (Through 

б anti-addition) syn-addition) 

Grignard reagent AN 64:1 


СНзСи + MgBrCl 


Now, Let us take an overlook on the major reactions 
exhibited by organocopper compounds : 

O Reactions with aldehydes and ketones 

At the beginning be informed that organocuprate 
reacts conveniently with aldehydes but quite sluggishly 
with ketones. On an average, it is found that 
organocuprates react at around - 70 °C with aldehydes 
to give products via anti-and syn-addition where the 
anti-addition product is found to be the major one. 


‘The following reaction with ketone is found to occur 
comparatively conveniently : 
CH, 


O 


О Reactions with a, B-unsaturated carbonyl 
compounds 

Exclusively 1,4-addition product (conjugate addition) 
is obtained. Let us take the example of the reaction 
between lithium dialkyl cuprate with cyclohexen-2-one. 


(2 eq)n- Bu,CuLi, THF 


9 Me,SiCl, -70 °C 
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(ој 


о 
+ (CH) CuLi —> (1 (®97%) 
CH, 


(3-Methylcyclohexanone) 
Mechanism : 


о 
Open cu—CH,—> 
Lit 
on 0. Lit + CHCu 


enolate 


pe 


о он 
ec tautomerism à 
SSS 
CH; 


Now, a фей comes that, why organocopper KS ts 
undergo addition in conjugate fashion? 

Actually, copper is les siectcopoitive than AW 

and it attacks softer У <= [od bond which is с 

to be an ‘inferior’ bond or «ных bond i: 


to Xc=0 bond, whereas Grignard ге: tack a 


‘better’ bond or stable bond i.e, Ф 
о 
“OF 
1. (CH Cali 
But, 2.H,0* 
CH; 


Take another example where you will understand 
the synthetic application of using organocopper 
compounds. 
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O Reaction with alkyl and aryl halide 

These reactions are well known as the coupling 
reactions. Preparation of alkane through this reagent is 
better known as Corey-House synthesis and is usually 


carried out as below : 
R 


2R—Br 2» 2RLi Gulp dam 
ñ 
R—CuLi + R'I—» RCu + Lil + R—R' 
Alkane 


Take the following synthetically iade d. 


d du ee — CH] cuti 


=й uli S oun Br—> 
CH,CH;CH— (CH,),CH) 
CH; 
S replacement of halogen takes place 
а и group of lithium dialkyl cuprate. 


l en нус, (o CH; 


Double halogen substitution is also visible with alicyclic 
ring : 


Br (CH,),CuLi CH; 
Br CH. 


You can also replace a halogen atom with an alkene 


skeleton. 
cH) 
нус qa LL реш 
ns 
нус 
нс с=с 
нус 
O Reaction with Epoxide 


R 
\ 7 1.(сн;),Сші 
—————> 
О 2.H,0 


R— CH— CH;— CH, 


(attack OH 
from the less 
sterically hindered site) (огранок 
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O Reaction with acid chlorides and chemoselectivity 
of organocopper compounds. 


e OjLi* 
Ry " 
веха + RA Син э к-а 
Acid R 
chlorides 9 
В Св 
Кеїопе 


Would it have been Grignard reagent, a further reaction 
with ketone takes place to give 3? alcohol. But, here 
the case is NOT similar. Due to lower reactivity, 
organocopper reagents do not react further. Remember 
that in many cases organocopper reagents show 
chemoselectivity with —NO;, — CN, — СООК, —CO— 
etc., Grignard reagents and organolithium reagents 
react with these functional groups but organocopper 
compounds DO NOT. 

PRACTICE PROBLEMS 


1. Identify the products : 
Meli 5, 


D 
Ph—CH=CH—C—Ph—< меси > 


Soln : Here, carbonyl addition will take place with 


and conjugate addition will take place with Me; 
Organolithium reagents are very powerful nucle 
and therefore, they give irreversible carbony! 


И i 4 
So, Ph— СН=СН—С—РҺ -М Li 


| 
Ph— GMs 


Ph 

о > OLi* 

» бы 
єн-бн®с— Ph 


i 
Ph- сн СНХ 


"HE Ме ] 
Li* Lit о 
Ph-CH—CH— C—Ph 
Me 


2. Identify the product : 
Me,CH 

е! ус 
Me,CH 


— n 1. MeCHMgbr 
EO нот 
Soln : When the alkyl group of Grignard reagent is 
very large and the groups attached with the carbonyl 
carbon of ketone are also very large rather branched 
then in that case normal addition reaction doesn't take 
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place. In that case, if the Grignard reagent contains 
D-hydrogen then reduction takes place. The reaction 
scenario is as below : 

Br 


MA 
Me— cH) C(CHMe,), —> 
H,C—H ia 
Me-CH^ 70 
_-C(CHMe,), 


HOMgBr 
но“ 


бр 


| E 
h-C—R B=PhCČH,Na* 


CH; о 
ФФ 
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PRACTICE PAPER 


HIIMS 


Exam on 
May 201 


Ф 


Which one of the following does not give white 
precipitate with acidified silver nitrate solution? 
cl 


„© 


(c) Сн;=СН—СН›—С!1 (d) Both (а) and (b) 


In the following reaction, 
(СНО) ае) + НСОз а) 
(А (В) 


(b) CH; —CH—CI 


(O) (D) 
Species behaving as Bronsted-Lowry acids are & 
(AB ВС (др (d) AN 


(a) 517.2 
(c) 390.7 


CH4CHO 


OH H3OH)C + (CH,OH);CCOO™ 


п 
Reactions at stages I and П are respectively 
(а) Cannizzaro, aldol (b) aldol, aldol 
(c) Cannizzaro, Cannizzaro 
(d) aldol, Cannizzaro. 
The AsFs molecule is trigonal bipyramidal. The 
hybrid orbitals used by As atom for bonding are 
(а) dg. dz, s Po Py (b) dy s py Pz 
(©) py Py Pz, d2 (d) dg. yh s Po Py Pz- 
‘The rate expression for the reaction, Ад) + Bj — Cig) 
is rate = kCZCH. What changes in the initial 
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9. 


concentrations of А and cause the rate of 
reaction to increase by eight? 


(а) Ca x 2; Cg x 2 А X 2; Свх 4 


(с) axl ч ч ) Cy x 4 Cg x 1 
i duc ) in the given sequence of 


PO, д Сам ур 
з 


NaOH 
р «А С + yellow ppt. 


| )-coon 
o 
(с) D-H] (d) р 


The ion(s) that act(s) as oxidizing agent in solution 
is/are 

(a) TI* and AP* (b) В?! and АВ“ 

(c) TP* only (d) B** only. 

The emf of a Daniell cell at 298 K is Ej, 

Zn | ZnSO4(0.01 M) || CuSO, (1.0 M) | Си. 

When the concentration of ZnSO, is 1.0 M and that 
of CuSO, is 0.01 M, the emf changed to Ез. What is 
the relationship between E, and E3? 

(a) Ej - Е = 0.0591 — (b) Ey - E; = 0.0591 x 2 
(c) E; - E; = 108 1072 (b) E, - E; = log 100 


(b) 


. An amine forms salt with BF; as, 


Amine + BF; — [Amine > BF3]. 

If the alkyl group in amine is — CH;, the order of 
basicity towards BF; is 

(a) CH3NH > (CH3);NH > (CH3)3N 

(b) (CH3)3N > (СНз):МН > CH3NH3 

(c) (CH3)2NH > CH3NH;3 > (СНз); 

(d) (CH3),NH > (CH3)3N > CHjNH; 
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11. 


12. 


13. 


14. 


15. 


16. 


Which of the following metals burns in air at high 
temperature with the evolution of much heat? 

(a) Cu (b) Hg 

(c) Pb (d) Al 

The monomer that undergoes radical polymerisa- 
tion most easily is 


(а) CH; CH; (b) CHSCH —CHs 


(d) CHj— 


The increasing order of the strength of hydrogen 
bond in the following mentioned linkages is 
(i) O—-H-—S Gi) SCH ---- O 
(iii) F—H ---- F (iv) F-H -—-O 
(a) (i) «(ii) < (iv) < (iii) (b) (ii) < i) < (iv) < (iii) 
(c) (i) «(ii) < (iii) < (iv) (d) (ii) < (i) < (iii) < (iv) 
The predominant product formed when 3-methyl- 
2-pentene reacts with HOCI is 

Cl OH 


M 
(с) сну CH=CH, 


(a) CH,— C—C—CH;—CH; 
бын 
CH;OH 
(b) CH;—C—CH—CH, 
бн, «e 
a a N 
(c) СН;— | 


zs бн- CH; 


(d) сн;— сно т 


‘The rate law for > 


RCI + NaO) Н + NaCl 
is given bi СП). The rate of the reaction 
will be 


(a) doubled on doubling the concentration of 
sodium hydroxide 

(b) halved on reducing the concentration of alkyl 
halide to one half 

(c) decreased on increasing the temperature of 
reaction 

(d) unaffected by increasing the temperature of 
the reaction. 


The structure of the compound that gives a 
tribromoderivative on treatment with bromine 
water is 
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CH; CH;OH 
(a) (b) 
OH 
CH; CH; 
OH 
(c) (d) 
OH 


17. Two solutions of КМО; and CH;COOH are 
prepared separately. The molarity of both is 0.1 M 
and osmotic pressures are P, and Рэ, respectively. 


The correct relationship? between the osmotic 
pressures is 
(a) Рә > Py 


i 
(c) Py > P; (0 рв BP, 
18. Anilii 4 NaNO;/HCI at 0 °C to give 
com| hich on treatment with cuprous 


e es another compound Y. When 
d Y is treated with H2/Ni, compound Z is 
ined. Compound Z is 
benzyl alcohol (b) benzylamine 
Nd N-ethylaniline (d) phenol. 
9. The ratio of the volume of a tetragonal lattice unit 
cell to that of a hexagonal lattice unit cell is (both 
having same кк lengths) 


2 ас 
(c) 4 Е (d) 1 
TER of real gas is less than the pressure of ideal 
gas because 
(a) no. of collisions are more in real gases 
(b) of definite shape of molecule of real gases 
(c) K.E. of molecules in real gases is more 
(d) the intermolecular forces in real gases are less. 


(a) ae (b) 5 


21. In a mixture of PbS, ZnS and FeS each component 
is separated from other by using the reagents in 
which of the following sequence in froth floatation 
process? 
(a) Potassium ethyl xanthate, KCN 
(b) Potassium ethyl xanthate, KCN, NaOH, CuSO4, 

acid 
(c) KCN, CuSO4, acid (d) None of these 
Alkali metal + № -+> (Q) 9» (R) + (S) 

(Р) 

(R) and (S) both react with НСІ, but only (S) gives 
white fumes with HCl. Identify (R). 


22. 
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(a) NaOH (b) KOH 

(c) LiOH (d) СОН 

The order of reactivity of the following alcohols 
towards conc. HCl is 


23. 


29. 
CH. CH; 
(es “ү 
F "oH OH 
1 п 
НС СНз 
Ph~SOH 


ш 
(a) I» IL» HI > IV 
(c) IV» III» II» I 


(b) IV» II» HI» I 
(d) IV» III» I» II 


24. The intermediate which is the best hydride donor is 
| i 
(a) GHEE" (b) EH o-or 


H H 
of «, Jot" 
N o CHO 


To which orbit, the electron in the hydrogen atom 
will jump on absorbing 12.1 eV of energy? 


25. 


26. [NiCb(P(C;H5).(C&Hs)];] exhibits temp: 
dependent magnetic behaviour. The coordinati 
geometries of МЕ“ in the parama; 
diamagnetic states are respectively 

(a) tetrahedral and tetrahedral 


(b) square planar and square r ^. 


(c) tetrahedral and square.plai 
(d) square planar and tetrahedr: 
Find the product, M fo ing reaction : 


32. 


27. 


CH; 
а CY се 
CH н 
(b) Ус=с{ 
Oo CH; 34. 
ji CH 
3 
d C=C 
(с) @ Sas (4) / Nu 


28. Bleeding is stopped by the application of ferric 

chloride. This is because 

(a) the blood starts flowing in opposite direction 

(b) the blood reacts and forms a solid, which seals 
the blood vessel 


Ф 
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(c) the blood is coagulated and thus the blood 
vessel is sealed 
(d) the ferric chloride seals the blood vessel. 


A compound contains atoms A, B and C. The 
oxidation number of A is +2, of B is +5 and of 
С is -2. The possible formula of the compound is 
(a) ABC, (b) ВАС) 

(с) A3(BC4)2 (d) A3(B4C); 

A 5 litre cylinder contained 10 mol oxygen gas at 
27 *C. Due to sudden leakage through the hole, 
all the gas escaped into the atmosphere and the 
cylinder got empty. If t] spheric pressure is 


1.0 atm, what is the ми the gas? 
(R = 0.083 L-atm 
(a) +241 L-atm ) -482 L-atm 


(c) -241 (d) +600 L-atm 


aqueous solutions of X, Y and 
, and 3.5, respectively. Which of the 
is correct? 
iling point: Хе Y< Z 
reezing point: Z < X < Y 


(a) П orbit (b) III orbit (c) IV orbit (d) V ог! S: Osmotic pressure : X= Ү = 7 


(d) Vapour pressure : Y < X < Z 


Of the options given below, which is the safest way 
to dispose off Na metal? 

(a) Add small amount of Na to propan-2-ol 

(b) Add small amount of Na to ethanol 

(c) Add small amount of Na to propan-1-ol 

(d) Add small amount of Na to water 


a one of the un is most ^ d 


*O—H 


Which of the following reactions, has the given 
relationship 


log— + log RT = 0? 
+ = 0? 
logs + log 


с 
(а) PCl; — PCl; + Cl; 
(b) 250, + 0; — 250; 
(c) H5 + 1, == 2НІ 

(d) № + 3H; == 2NH; 
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35. Select the false statement about the following ASSERTION AND REASON 


Directions : In the following questions (41-60), a statement 
of assertion is followed by a statement of reason. Mark the 
correct choice as : 


36. 


37. 


38. 


39. 


40. 


reaction : 


CHOH 
H OH 


о . Фна 
но н (шснуон 
н он 
н 
CH;OH 


(a) An oxonium cation participates. 

(b) Only one —OH group becomes —OCH;. 

(c) The product is an acetal. 

(d) The third —OH group from anomeric carbon 
becomes —OCH; group. 


Which of the following cuprous compounds is not 
stable? 


(а) СО (b) Cu(CNS); 
(c) Cu;Cl; (d) Cuj$0, 
The total kinetic energy of a sample of gas which 


contains № molecules at -123 °С is Ex joules. 
Another sample of the same gas at 27 °С has total 
kinetic energy 2E; joules. The number of molecules 
in the second sample of gas is 


(а) м2 2N ом A Кук 

Arrange the following species accordin 

bond angle order : 4, 

а) о; (ID NO; (Ш) ЕМО 

(a) [> II » III (b) I 

(c) HI» II» I ( > 

Which of the following options is correctly 

characterised by the giyen Statements? 

(i) It is formed wl sphorus is heated in 
a sealed tul A 

(ii) It can air. 

(iii) It has onoclinic or rhombohedral 
crystals. 

(a) White P (b) Yellow Р 


(с) &-Black P 


Consider the reaction, 
OH 


(d) B-Black P 


(i) CHCl; + NaOH. " А 
(ii) H;0* P (major) + Q (minor) 
Mixture of P and Q can be best separated by 

(a) steam distillation (b) vacuum distillation 


(c) fractional distillation (d) crystallisation. 


(a) 
(b 


(9 
(9 


41. 


42. 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 

Assertion : The pK, of a weak acid becomes equal 
to pH of the solution at the midpoint of its titration. 
Reason : The molar concentrations of proton 
acceptor and proton 4 
midpoint of titration. 
Assertion : 


M 
greater electron 7 
Reason : Ме. СН,СООН is more acidic than 


46. 


47. 


48. 


49. 


ertion : o.-Hydrogen atoms in aldehydes and 
ketones are acidic. 
Reason : The anion left after the removal of 
a-hydrogen is stabilized by inductive effect. 


. Assertion : The density of the substance decreases 


in Schottky defect. 

Reason : AgBr shows both Frenkel as well as 
Schottky defects. 

Assertion : The H-atom in CHF; can more easily 
undergo deuterium exchange on treatment with 
D,0 in alkaline solution than CHCl;. 

Reason : CHF; is more acidic than CHCl. 
Assertion : Alkyl cyanide can be prepared by 
carbylamine reaction. 

Reason: Ethylamine when heated with chloroform in 
presence of alcoholic KOH, ethyl cyanide is formed. 
Assertion : CO) gas will have higher rate of 
liquifaction than H gas. 

Reason : CO; will have lower intermolecular forces 
of attraction than H3. 

Assertion : If the potential difference applied to an 
electron is made 4 times, the de Broglie wavelength 
associated is halved. (Initial kinetic energy of the 
electron was zero). 
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50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


Ф 


Reason : On making potential difference 4 times, 
velocity is doubled and hence according to 
de Broglie hypothesis А. is halved. 

Assertion : Cyclopentadienyl anion is much more 
stable than allyl anion. 

Reason : Cyclopentadienyl anion is aromatic in 
character. 

Assertion : Sedatives are given to patients who are 
mentally agitated and violent. 

Reason : Sedatives are used to suppress the activities 
of central nervous system. 

Assertion : I; can displace Cl; from NaClO3. 
Reason : I is more electronegative than Cl. 
Assertion : Only principal quantum number 
determines the energy of an electron in an orbital of 
Na atom. 

Reason : For one electron system, the expression 
of energy is quite different from that obtained in 
Bohr's theory. 

Assertion : There is no change in enthalpy of an ideal 
gas during compression at constant temperature. 
Reason : Enthalpy of an ideal gas is a function of 
temperature and pressure. 

Assertion : During the electrolysis of water, two 
faraday of charge will produce a total of 33.6 liti 
gases at S.T.P. at electrodes. 

Reason : Two faraday of charge will produc 
mole of Н; and one fourth mole of О; ga: 
Assertion : CrO; reacts with НСІ to у! 
chloride раз. 

Reason : Chromyl chloride ha: 


Assertion : А non-volati s mixed in 
a solution then elevation, of, boiling point and 
depression of freezing oth аге equal. 

Reason : Elevation point and depression 


of freezing рой ANN end on melting point of 


non-volatile s. 

Assertion : es containing three bidentate 
ligands show al activity. 

Reason : Octahedral complex [Co(NH;)4CL;]CI 


shows geometrical isomerism. 

Assertion : Levigation is used for the separation of 
oxide ores from impurities. 

Reason : Ore particles are removed by washing in a 
current of water. 

Assertion : Classical smog is oxidising smog whereas 
photochemical smog is reducing smog. 

Reason : Classical smog occurs in warm, dry and 
sunny climate whereas photochemical smog occurs 
in cool humid climate. 
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SOLUTIONS 
1. (d): In case of (a) and (b), there is partial double 
bond character in C— СІ bond and C-atom is sp?- 
hybridised i.e., C— СІ bond is stronger and hence, 
chlorine cannot be easily replaced. 


2. © 
3. (©): АД он = ANaoAc + ^ic  ^Nact 


= (91.0 + 426.2 - 126.5) S ст? mol! 
= 390.7 S cm? mol! 


4. (4): 
нон 
СН;СНО + 3HCHO 35 |OH4CZC- CHO 
1 Tino CHOH 
ке тесш 
reaction 
НОН 


CH,OH CH,OH 


cH, CH,OH 
rZ | 

Фф CO0-* HOH,C-C-CH,OH 

: Rate (rj) = kC2 Cg? 


is doubled and Ср increased four times 
en, rate = kQC4) (4С) 2 = 4 x 2 КСС = 8 rj. 


7. (4): 
! РО 
а Ви 
а) (i) CHyMgBr. 
(ii) HO* 
! Ca(OH) ll 
CHI; + с—он ст C—CH; 
Yellow ppt. (С) (В) 
оа 
(D) 
8. (с) 
y 90591, [Zn] 
9. (0): Fan = Feat ~~~ е 
e 0.0591 001 = 
E= Fea = log = Ecen + 0.0591 
s 0.0591, 10 , 
E, = Feat > — log = Feat ~ 00591 


Ej - Ej = Ез, + 0.0591 - (Ez, - 0.0591) = 0.0591 x 2 
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10. (c) 11. 
14. (d): 


(d) 12. (b) 13. (a) 
m CH 
CH;—CH;—C- CCH—CH; — CH,CH,C—CHCH; 
3-Methyl-2-pentene Ts. Be 
[ња 
He а 
снусн;р—Снсн; 
OH 
15. (b): Rate ес [RCI] = K[RCI] 
i.e., rate is of first order with respect to RCI. 
On reducing the [RCI] to one half, rate will also be 
halved. 
16. (а): Phenol or it’s derivates give tribromoderivatives 
on reaction with bromine water. Since, the compound 
on treatment with Br)-water gives a tribromoderivative, 
therefore, it must be m-cresol, because it has two ortho 
and one para position free with respect to —OH group 
and hence can gives tribromoderivative. 


17 (c): KNO; is 100% ionized while СНСООН is 


a weak electrolyte and can not be completely ionized. 
Therefore, its osmotic pressure is lower than th: 


KNO;. 
NH, 

18. (b): E HCl 

Aniline Benzen 

снаи, 
у q 

19. (b) 20-9 (d) 21. (b) 
22 (c): 6Li+N,—*-> 2LiN 225 GLiOH + 2NH3 

(Р) Q (9 


Further, LiOH(R) and NH;(S) both react with НСІ but 
only NH; gives white fumes of NH4CI. 
23. (c) : The reactivity of alcohols towards conc. НСІ 
depends on the stability of carbocation being formed. 
{©з „ CH, CHa CH; 
Y Y 


Е Е 
1 п ш IV 


cH 
2 
Ph^ 


o 
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Thus, the order of stability of these carbocations is 
IV > III > II > I. Hence, the order of reactivity will also 
be same. 


24. (d) 

25 (b): Energy of electron in the п orbit of H-atom 
13.6 

is, E,2- —-eV 
т 

^ Ер=-13.6еу (авп=1) 


After absorbing 12.1 eV, the energy will be 
=- 13.6 eV + 12.1 eV =- 1.5 eV 


13.6 
Thus, -—, --L5eV => п? orn-3 
п 


Thus, electron will jump и 
26. (c) : Electronic 
Ni: [Ar] за 452 


tion of 


T Тү) 00 
м?*:[ А 


ignetic behaviour is possible when pairing does 
аке place i.e., 3d will not participate in bonding and 
ybridisation will be sp? including 4s and 4p, thus the 
structure is tetrahedral. 
Diamagnetic behaviour is possible when pairing takes 


place (in presence of strong field ligand), 
45 ap 


MAMKA LI 
-EE 


dsp? hybridisation 


Ni? 


dsp? hybrid orbitals arrange in square planar structure. 


27. (a) 28. (с) 29. (с) 
30. (c): Vinitia = 5L 

Т = 27 °С = 27 + 273 = 300 К 

Уе nRT E 10х0.082 x 300 -246L 


P 1 

AV = Vgnal - Мына = 246 - 5 = 2411, 

W = -PAV =-1 x 241 L-atm = -241 L-atm 

31. (b): Observed colligative property = i x Normal 
colligative property 

(a) Elevation of b.pt. follows the order: Y < X < Z 

= bpt follows the order: Y < X < Z 

(b) Depression of freezing point follows the order : 

Y«X«Z 
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= Freezing point follows the order: Z < X < Y 

(Ty T- AT) 
(c) Osmotic pressure follows the order: Y < X < Z 
(d) Relative lowering of the vapour pressure follows : 

Y«X«Z 

Vapour pressure follows the order: Z « X « Y 
32. (a) 33. (b) 
34. (b): Using Ky  K, (RT) 


log — = An, log RT 

So, loj = An, 10; 

08 га у ОЁ 

If Ап, = -1, then relationship becomes 


к, 
log—---logRT = 0 
с 
The reaction which shows Ang = -1 is in option (b). 


35. (d): 


CHOH CH;OH 
H—+—OH a H н О, OH 
HO—}—H HONOH Н/®н 
н—— OH 
H H он 
H* 
CH,OH 4 


CH,OH CH,OH 
H е 
H 2 
нон И 


36. (d) 
37. (с): 


Е, b 

M SN 

2E, - 3 F x30 - 450 $ 
2N, N 


x 
n 2x225 E = 450% or N,=N 

N м, 
38. (а) 39. (с) 40. (с) 41. (а) 
42. (с): Silicon is electropositive as compared to 


carbon and therefore has a larger electron donating 
(+1)-effect. This increases the electron density on oxygen 
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atoms of carboxylate group. Hence, Me3SiCH,COO is 
a stronger base than Me3CCH3COO . This means that 
Me3CCH,COOH is more acidic. 

43. (c) 

44. (c): The anion left after the removal of a-hydrogen 
is stabilized by resonance effect. 

45. (b) 

46. (d): CHCI; is more acidic than CHF; hence its 
H-atom can easily undergoes deuterium exchange on 
treatment with D5O in alkaline solution. 


47. (d): When primary amines are heated with 


chloroform in the prese f alcoholic KOH, 
isocyanides are formed. tion is known as 


carbylamine reactio: DN ylamine gives ethyl 
CHCl; and alcoholic 


isocyanide on treati 
KOH. 
C;H5NH; Sit, 3KOH alc) > 
CyHsN = C + 3KCI + 3H,0 
efaction œ intermolecular forces of 
- Increasing order of liquefaction of some 
le < H3 < О < № < СО 
50. (а) 51. (а) 
0 +5 +5 0 
2. (с): 1, + 2NaClO; —> 2NalO; + СБ 
Clis more electronegative than I. 


53. (d): For multielectron system, the expression of 
energy is quite different from that obtained in Bohr's 
theory. Thus, for sodium only principal quantum 
number is not enough to determine the energy. 

54. (c) : The enthalpy of ideal gases and incompressible 
solids and liquids does not depend on pressure. 

55. (c) : 2 faraday charge will release 22.4 litre Н; and 
11.2 litre О; at S.T.P. during the electrolysis of water. 

V(H) = 11.2 Lat S.T.P. 

V(O2) = 5.6 Lat 5.Т.Р. 

Total volume liberated by 2 faraday charge 

=2 x 11.2 + 2 x 5.6 = 33.6 Lat S.T.P. 

56. (b) 

57. (d): Elevation of boiling point and depression 
of freezing point are colligative properties i.e., they 
depend only on the number of particles of the solute. 
Value of Ky and Ку are different, so AT; and AT; are 
also different. 
58. (b) 59. (с) 


60. (d) 


ФФ 


Ф 


CHEMISTRY TODAY | АРЕ! 18. 


https:/It.me/Estore33 com 


hitps;/t.me/TheHindu Zone Official 


https:/t.me/Estore33 com 


http://www.estore33.com 


hitps:/t.me/TheHindu_Zone_Official 


WHY CUTTING CBSE SYLLABUS ISN'T 
THE BEST FIX FOR STUDENT STRESS 


Curriculum needs regular revision along with better teaching, 
evaluation system that takes away paranoia of exams 


е human resource development 
ministry's proposal to cut the Central 
Board of Secondary Education (CBSE) 
syllabus by half has left educationists 
divided, One school of experts has 
welcomed it, while another says students’ 
knowledge will take a hit. 
Rather than announcing a new national 
curriculum framework to update the 
syllabus (the last revision was in 2005) 
— the ministry has said it would cut 50% 
of the syllabus. While the aim of the cut 
— to make time for sports and other skills 
and allow students a choice of subjects 
— is good, experts wonder whether this is 
the best way to achieve it. 
"Syllabus review should be based on policies 
and academic reports not done arbitrarily" 


said Professor Janaki Rajan, department of 


teacher training, Jamia Millia Islamia."We аге 
told that it's a knowledge economy now, so 
it's baffling that the government wants to 
halve the syllabus.” v 

Others believe 40% ofthe syllabus is 
obsolete and should Бе trimmed. “The 
syllabus was last йс еа 15/2005 and we 
are still teaching that. Knowledge doubles 
every three to four years, and 40% of our 


content is obsolete said Ashok Ganguly, 
former CBSE chairman and director of SCERT 
Uttar Pradesh. 

An overall change in teaching methods is 
required. “First-generation learners cannot 
be graded alongside those who have the 
privilege of educated parents. The answer 
is not to reduce standards for all/ but to 
have basic and advanced levels forsubjects™ 
said Anuradha Joshi, principal Sardar 
Patel Vidyalaya, New Delhi, Гог ехатрје, 

she says, there could;/be'two streams for 
mathematics; whilesthe entire class does 
general mathefyiatics/those with interest 
or ability canjopt бога" advanced paper. 
“It is the teaching system that needs to Бе 

changed and à reduction in syllabus alone 

мой help; said Joshi. 

The реј! government earlier said it 

Would drop 2596 of the syllabus, a move, 

edutationists say was not thought through. 

The AAP government proclaimed a 25% 

cut without any academic basis. Their cuts 

showed a lack of understanding of the 

purpose of education and the knowledge 

that is required; said Rajan. She gave the 

example of the proposal to do away with 

lessons on the Constitution for Class 8 

as it was taught in Class 12. "But only 


children in social science streams study 
the Constitution in.Class 12. Science and 
commercestudents would grow up without 
vital knowledge’ she said. 
While.advocating for updation of the 
syllabus, eminent educationist and former 

(member of the RTE council Mrinal Miri said, 

WA syllabus review requires critical reflection” 
Schools would like National Council Of 
Educational Research and Training (NCERT) 
to compare physics, chemistry, biology and 
economics lessons for Classes 11 and 12 with 
what is taught in the first year of college. 
“A lot of the material is repeated,” said 
Joshi. "Rather than reducing the syllabus, 
the language of teaching should be made 
child-friendly. If a child can understand in 
the early years, he/she develops an essential 
skill set’ she said. 
Avnita Bir, director and principal, RN Podar 
School, Mumbai, said, “А review is required 
but it can’t be done mindlessly” She said 
teachers and school heads from across 
the country had to be consulted. "When 
everyone contributes to the change, there 
is a better sense of ownership and it will 
help the government understand ground 
realities,’ said Bir. 


WHAT EXPERTS SUGGEST | CHANGES NEEDED TO... 


SYLLABUS 


> Update syllabus 
to reflect latest 
advances in science, 
history, maths. 

> Compare 
curriculum across school and 

college levels to eliminate repetition 
of topics. 


^ 


PEDAGOGY 


> Split subjects into basic and 
advanced papers so that students 


can choose how 


deeply they go 

into a subject. ° 

> Language of © 
teaching should ом 
be child-friendly. == 
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ASSESSMENT 


> A retum to continuous 
and comprehensive evaluation 
that assesses a student's 


BOARD EXAMS 


» The word 
"board adds 
tension to an 

all-round exam without 

develop- improving learn- 

inan ing outcomes. 

throughout | Removing board exams from 

P class 10 was a good step, go 

уш back to it. 


Courtesy : The Times of India 
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СНЕМІЅТВХ MUSING 


1. (a): Acidic buffer (NaCN + HCN), 
Salt 
H = pK, +log | —— 
posten s [ss] 
Pt |H;| Buffer (NaCN+HCN) | Buffer (NaCN + HCN) 
[H| Pt 


pH, =pK, +log~, pH; =PK, log? 
» 


E, =a = -0.059 pH, E; = b  - 0.059 pH; 
a- b = – 0.059 pH, + 0.059 pH, = 0.059 (pH; - рН.) 


x 
35.52 x 10? V = 0.059 (к, + log? -pK,- LJ 


-3 

о, 3952x107 y у 
0.059 e x 
06-21og7:1og7 -035 7-2 
x x x 


2. (с): Celestine is SrSO,, thus Z is strontium. So, 
Y is Rb, X is Kr and W is Br. Hence, most stable 
compound is WZ. 


3. (c): Evolution of N, with HNO), suggests t 
amine is primary. 
59.07 g of I is present in 100 g of the с 


127 g of I (1 mol) is present in 100 
mpound 


.0: 
AN 
Molecular mass of ache nd = 215 


CH, NH, 2691 SNCH); |I 


lecular mass = 201) 


Ny 
олн сун, — мено Е 


(Molecular mass = 215) 
Hence, the amine is C,H;NH). 
4. (b): Thisisan example of intramolecular S42 reaction. 


OH NE. 1 
Ma до 
4-Chlorobutanol 


5. (a): HCl, HNO; and H,SO, form azeotropes at 
2096, 6896 and 9896 respectively by mass of acid. 


E 


THF 
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Therefore, for HCl = 20/100 = 1/5 

For HNO; = 68/100 = 2/3 

For HSO, = 98/100 = 3/3 

Thus, ordinary strong solutions of HCl, HNO; and 
H;SO, contain roughly 1/5, 2/3 and 3/3 fractions of 
pure acid in water respectively. 


kook 


(c) : Given, =3; T,=293 Kand T, = 276K 


276 K 
азоо ВС | 
k RUT 
Е, тее) 


2.3031ор3= ET 
E, = 10453.95 


Also, 2.3031og;o 
ky 


0454 kcal; Ty =313 Kand T= 293 K 
10454 x 10° (22-2) 
2 313x293 


MHRD is inviting suggestions on rationalising 
curriculum / syllabus / subject contents for 
class | to class XII with the objective of all 

round development of students 


It has been envisioned that in order to develop a fairer and more 
egalitarian society comprising of well-balanced human beings, in 
addition to cognitive and analytical skills adequate attention on 
activities like life skills, experiential learning, health and physical 
education, sports, visual and performing arts, literary & creative 
skills, and work based education are indispensable. Though the 
existing curriculum does incorporate these skills, however, the load 
of curriculum in cognitive and analytical area seems to be so heavy 
that students practically do not get much time to develop skills in 
other areas. 

In order to balance the curriculum for cognitive and analytical 
areas with curriculum in other life skills including creativity and 
sports, specific suggestions are invited from teachers, academics, 
students, parents and other stakeholders associated with school 
education. The objective is to make the content more balanced in 
various subjects offered from class | to class ХИ as prescribed by 
NCERT/CBSE. Suggestions could be made latest by 6" April (Friday) 
2018. For more details visit CBSE/MHRD websites. 
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9. 


Ф 


o 
+ 
we er 
expansion NUS 
C^ 


. (5): Let x mol of O, 


hoh ope 
kot time 
Also if milk is not soured upto 64 hr at 20 °C, it will 
not sour upto 192 hr at 3 °С. Similarly, we can have 
= хв =64x_=205 hr 

ky 3.12 


Now, 


(d): All of the given reagents are used in haloform 
reactions, which followed by hydrolysis convert 
MeCO— to —COOH group. 


Ring 


Me 


ко 
SS. 


ir apparent 
tic field. 


(©) 


(8): NO, NO, О, К.[Ре(С 
NiSO,, CuSO, are paramagı 


ti 
weights increase by applying ma; 


Ч and 3x mol of 
H,S,Os is formed. 


1 mol $504 
3x mol $5047 =6x F 
Total faradays at anode = (4x + 6x) F = 10x F. 

Total faradays at cathode = 2F = 1 mol H; 
10x F = Total faradays at cathode 
= Total Faradays at anode 
2F at cathode = 1 mol of H}. 


(ii) 2804?" 48,04?" +2e7 
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2 10x Fat cathode = z* 10x Е= 5x mol of H;. 


5x 5 


Moles of H, at cathode 


Ratio = 


MolesofHjS,O, atanode 3x 3 
Thus, a: bis 5:3. 
Thus, 3x£ 73x23. =5 


b 


ken, sudoku and chemistry. 
ir objective is to fill the digits 1-5 so. 
row and each column. 

art of a cluster. In the upper-left corner of each 
lue that is multiple of its numbers. For example, if 
two-box cluster, you know that only 1 and 3 can go 
your job to determine which number goes where! A few 

just one box and that is the number that fills that box. 
tomic number of the given elements to be considered as your 


(a) It forms in the belly of stars 
in a reaction called the triple 
alpha process. 

The metal is hard, silver 
white in colour, very resistant 
to oxidation although it 
dissolves in non-oxidizing 


(b) 


acids. Widely used їп 
electroplating, as an additive 
for steel. 


(© lama God, a planet and сап measure heat. Who am I? 

(d) Obtained by fractional distillation of liquid air. Widely 
used in fluorescent tubes, lighting and Geiger-Muller 
tubes. 


(e) Besides oxygen and carbon, a key element in the spiral 
"backbone" of DNA. 

(f) A toxic silvery metal, belongs to lanthanoid series. It 
occurs in mineral monazite. It is used to produce special 
dark glasses. 

(g) The second most common element in stars. 

(h) The first man made nuclear reaction took place in 1932 


when this metal was converted to helium through 
transmutation. 
Readers can send their responses at editor@mtg.in or post us with 


complete address by 25” of every month to win exciting prizes. 
Winners’ name with their valuable feedback will be published in next issue. 
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Are you 
Anxious about 
your Exams? 


01: 


Plan your strategies 


It is worth spending some time, first in 
planning what needs to be done rather than 
simply sitting down to work, which 
leads to more stress. Plan out well 
in advance, keeping in mind 

your goals and implement 
strategies accordingly. 


planner to avoj 
Prioritize your 
tasks 


While making a 
timetable, prioritize 
topics which are 
more important/ 
scoring than others. 
Make a realistic 
timetable, ensuring thai 
you are giving enough T 


02: 


Xp Revise the 
> high-weightage 
chapters/topics 


to each subject. Alitmore time 

to practic cepts and chapters . 
that you . Make sure you revise 0 5 H 
the 


0 3: Manage your time well 

Manage your time effectively to ensure that 
you get time not just to study but for your 
routine activities as well. Attempt mock test 
papers as many as you can to gauge your 
speed, accuracy and knowledge and this 
will also help in time management during 
exam. 
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04: 


P. 
Make an organized 4 
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ПР 


Use time-saving tactics 


As most of the timess the same topic needs to 
be revised more tha n oncethus, make ita habit 
to hi underline important 
Croins, formulae, specific words 
ҹӱ or phrases, that would help 
you save time when 
you revise the same 
topic again. Solved 
previous years’ 
question bank is 

a million dollar 
gift to any student 
preparing for the 


Make a 'To-Do List" 
50 you can prepare 


well 
exams. Check 
£25 out the blueprint 
Е @ of previous years’ 
Organizing time à 4 
is inevitably the question papers an 
key here try to locate high 


weightage chapters/ 
topics and revise these 
thoroughly. 


Take a break, stay healthy 


: and meditate 


There is no harm in relaxing and taking a 
break from studies. Physical activity keeps 
the mind healthy and active, which ultimately 
improves concentration and memorising 
power. Eating healthy and keeping yourself 
hydrated is crucial as the pressure, stress 
and long study hours can take a toll on one's 
health. Meditating will help you in recollecting 
all that you have studied and improvise your 
memory. Sleep well a night before the exam. 

оо 
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Ф 


GENERAL INSTRUCTIONS 


AII questions are compulsory. 


Questions number 1 to 5 are very short answer questions and carry’ 
Questions number 6 to 10 are short answer questions and carry 2 т, 
Questions number 11 to 22 are also short answer questions and. 


ап 


Question number 23 is a value based question and carries 4 


Questions number 24 to 26 are long answer questions а 
Use log tables, if necessary. Use of calculators is not al 


Write the coordination number and oxidati 
of platinum in the complex [Pt(en),Cl, 


Analysis shows that FeO has a non etric 


composition with formula Ее, a: son. 
Out of chlorobenzene and ^ ride, which 


one gets easily hydrolysed b iqueous NaOH and 


why? A 
Write the IUPAC, following : 
у i = ең 3 


H,C, OH 
CO and Hy, react to give different products in 
the presence of different catalysts. Which ability of 
the catalyst is shown by these reactions? 


Among the hydrides of group-15 elements, which 
have the 

(a) lowest boiling point 

(b) maximum basic character 

(c) highest bond angle 

(d) maximum reducing character? 
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rks each. 


7. Calculate the freezing point of a solution containing 


60 g of glucose (molar mass = 180 р mol`’) in 250 g 
of water. (Kyof water = 1.86 K kg mol!) 


8. How do you convert the following : 


(a) Ethanal to propanone 
(b) Toluene to benzoic acid? 
OR 

Account for the following : 

(a) Aromatic carboxylic acids do not undergo 
Friedel-Crafts reaction. 

(b) pK, value of 4-nitrobenzoic acid is lower than 
that of benzoic acid. 


9. Complete and balance the following chemical 


equations : 
(a) Fe + MnO; + H*—> 
(b MnO; + H,O +r — 

- For the reaction, 2N;Os, ——> 43Оз + Os, 
the rate of formation of NO; is 2.8 x 10° Ms". 
Calculate the rate of disappearance of NOs). 

11. (a) Identify the chiral molecule in the following 

pair: 
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12. 


13. 


14. 


15. 


16. 


17. 


Apa 


OH OH 
à Gi) 

(b) Write the structure of the product when 
chlorobenzene is treated with methyl chloride 
in the presence of sodium metal and dry ether. 

(c) Write the structure of the alkene formed 
by dehydrohalogenation of — 1-bromo-1- 
methylcyclohexane with alcoholic KOH. 


A first order reaction is 5096 completed in 
40 minutes at 300 K and in 20 minutes at 
320 K. Calculate the activation energy of the 
reaction. (Given : log 2 = 0.3010, log 4 = 0.6021, 
К = 8.314] K' mol!) 


An element ‘X’ (At. mass = 40 g mol!) having fcc 
structure, has unit cell edge length of 400 pm. 
Calculate the density of 'X' and the number of unit 
cells in 4 g of ‘X (N4 = 6.022 х 10? mol"). 


Give reasons for the following : 
(a) Measurement of osmotic pressure method 
is preferred for the determination of molar 
masses of macromolecules such as protei: 
and polymers. 

Aquatic animals are more comfortable i: 

water than in warm water. 

Elevation of boiling point of 1 M. ion 
is nearly double than that of 1 


(b) 
(c) 


lution. 


What happens when “Ф, 
(а) a freshly prepared précipitat. Fe(OH), is 
shaken with a small t of FeCl; solution 


lloidal solution is 


old. Explain the role of dilute 
NaCN and Zn in this process. 


(A), (B) and (C) are three non-cyclic functional 
isomers of a carbonyl compound with molecular 
formula C,H,O. Isomers (A) and (C) give positive 
Tollens test whereas isomer (B) does not give 
Tollens test but gives positive iodoform test. 
Isomers (A) and (B) on reduction with Zn(Hg)/ 
conc. НСІ give the same product (D). 

(a) Write the structures of (A), (B), (C) and (D). 
(b) Out of (A), (B) and (C) isomers, which one is 

least reactive towards addition of HCN? 
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18. 


19. 


20. 


21. 


22. 


23. 


(a) Why is bithional added to soap? 

(b) What is tincture of iodine? Write its one use. 

(c) Among the following, which one acts as a food 
preservative? 

Aspartame, Aspirin, Sodium Benzoate, Paracetamol 

(a) Write the formula of the following coordination 

compound : 

Iron (III) hexacyanoferrate(II) 

What type of isomerism is exhibited by the 

complex [Co(NH;).CI]SO, ? 

Write the hybridisation and number of unpaired 

electrons in the complex [CoF,]^-. (Atomic no. 

of Co = 27) 


Define the following, ample of each : 
(a) Polysacchari 
(b) Denatured p 


(c) oy on 
OR 


е product when D-glucose reacts with 
NO. 
ino acids show amphoteric behaviour. 
hy? 
€) Write one difference between o-helix and 
D-pleated structures of proteins. 


(b) 
(c) 


(a) - Ми 


Write the structures of the main products in the 
following reactions : 
о 


© C - 5 — OCH; 
o 
CH=CH, 
Gi) Cr +н,о— > 


OC,H; 


NaBH, 


(iii) 
+ HI——> 

Give reasons : 

(a) Е value for Mn**/Mn”* couple is much more 
positive than that for Fe? /Fe^*. 

(b) Iron has higher enthalpy of atomization than 
that of copper. 

(c) Sc" is colourless in aqueous solution whereas 
ТЕ" is coloured. 


Shyam went to a grocery shop to purchase some 
food items. The shopkeeper packed all the items in 
polythene bags and gave them to Shyam. But Shyam 


Ф 
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24. 


25. 


Ф 


refused to accept the polythene bags and asked the 
shopkeeper to pack the items in paper bags. He 
informed the shopkeeper about the heavy penalty 
imposed by the government for using polythene 
bags. The shopkeeper promised that he would use 
paper bags in future in place of polythene bags. 
Answer the following : 

(a) Write the values (at least two) shown by Shyam. 
(b) Write one structural difference between low 

density polythene and high density polythene. 


(c) Why did Shyam refuse to accept the items in 
polythene bags? 
(d) What is a biodegradable polymer? Give an 
example. 
(a) Write the reactions involved in the following : 
(i) Hofmann  bromamide degradation 
reaction 


(ii) Diazotisation 

(iii) Gabriel phthalimide synthesis 

Give reasons : 

(i) | (CHj),NH is more basic than (CH)N in 
an aqueous solution. 

(ii) Aromatic diazonium salts are more QNS 
than aliphatic diazonium salts. 

OR 
Write the structures of the main pro 
the following reactions : 
NH, 


(b) 


(а) 


_(©нсоһо y 


@ Pyridine NN 


H,CH;OH 


(b) chemical test to distinguish 

between aniline and N, N-dimethylaniline. 

Arrange the following in the increasing of their 

pK, values : 

С;Н;МН,, C;H5NH;, C;H;NHCH; 

Give reasons : 

(i) H,PO, undergoes disproportionation 
reaction but H;PO, does not. 

(ii) When Cl, reacts with excess of F,, CIF, is 
formed and not FC]. 

(iii) Dioxygen is a gas while sulphur is a solid 
at room temperature. 


(©) 


(а) 
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(b) Draw the structures of the following : 


(i) XeF, (ii) HClO; 
OR 
(a) When concentrated sulphuric acid was added 


to an unknown salt present in a test tube a 
brown gas (A) was evolved. This gas intensified 
when copper turnings were added to this test 
tube. On cooling, the gas (A) changed into a 
colourless solid (B). 

(i) Identify (A) and (B). 

(ii) Write the structures of (A) and (B). 

(iii) Why does gas (A) change to solid on 


cooling? 
(b) e decreasing order 
(с) ng reaction 
26. (a) ЇЇ reaction and calculate the e.m.f. 


lowing cell at 298 K: 
Sn?^* (0.004 M) || Н? (0.020 M) | Hy 
(1 bar) | Ро 
(Given : Е; 2+5, = -0.14 V) 
) Give reasons : 

(i) Оп the basis of E" values, О, gas should be 
liberated at anode but it is Cl, gas which 
is liberated in the electrolysis of aqueous 
NaCl. 

(ii) Conductivity of CH;COOH decreases on 
dilution. 


OR 
(a) For the reaction, 
2AgCl,.) + Hy) (1 atm) — 2Ag,; + 2H* (0.1 M) 
+2СГ(0.1 M) 
ДО? = - 43600 J at 25 °C. 
Calculate the e.m.f. of the cell. (log 10" = – п) 
(b) Define fuel cell and write its two advantages. 


SOLUTIONS 


l. Co-ordination number and oxidation state of Pt in 
the complex [Pt(en),Cl,] are 6 and +2 because en is a 
bidentate and neutral ligand. 


2. In FeO crystal some of ће Ее?“ ions are replaced 
by Ее?* ions. Three Fe? ions are replaced by two Fe** 
ions to maintain electrical neutrality. Eventually there 
will be less amount of metal (Fe; ,,O)as compared to 
stoichiometric proportion (FeO). 
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3. Benzyl chloride gets easily hydrolysed by 
aq. NaOH due to formation of stable benzyl carbocation. 
But due to partial double bond character of C — Cl 
bond in chlorobenzene, it does not hydrolyse. 


CH, OH 
1 
% ене —CH—CH, 
2 
cH 
CH, 


3,3 - Dimethylpentan-2-ol 
5. Тһе selectivity of a catalyst is its ability to yield a 
particular product in the reaction e.g., 
CO«3H, 35 CH, «HO 


CO+2H, —©/7"9<%0› , CHOH 


6. (а) РН, (Phosphine) 

(b) NH; (ammonia) 

(с) NH, (ammonia) 

(d) BiH, (Bismuth hydride) 

7. Mass of glucose (C,H;,O,). №, = 
Mass of water, W, = 250g 

М, (Mol. mass of СЕНО) = 180 g mol 
Кус 186 K kg mol", Tj- ? 


60g 


W, x1000 
Using formula, AT;= Ky x _——— 
M,xW, 
60x 1000 
=1.86x =2.48K 
180 x 250 


SS 
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ATj- Tj -T 
or Ty = Ty САТ, =273-2.48=270.52К 
ј ja 
T 
Ethan; 
H 
Propan-2-ol 
ows 
о 
ЇЇ 
—C— CH, 
Propanone 


(b) Refer to answer 127 (iii), Page. no. 265 (MTG CBSE 
Champion Chemistry) 


п withdrawing group 

'oxylic acids, they do not 

tion. 

wa strong electron withdrawing 
benzoic acid is more acidic than 


to answer 97 (i), Page no. 175 (MTG CBSE 
Chemistry) 

nO; son +I 20H + 2МпО, *10; 

. Given, 4 dr 901 =2.8х107° М5! 


According to rate law expression, 


_1 Мо зако, 40, 
72 ш 4 d dt 


of your favourite magazines 


How to order : Send money by demand draftimoney 
order. Demand Draft should be drawn in favour of 
MTG Learning Media (P) Ltd. Mention the volume you 
require along with your name and address. 


Add Z 60 as postal charges 

Older issues can be accessed on digital.mtg.in 
in digital form. 

Mail your order to : 

Circulation Manager, MTG Learning Media (P) Ltd. 
Plot No.99, Sector 44 Institutional Area, Gurgaon, (HR) 
Tel.: (0124) 6601200 

E-mail : info@mtg.in Web : www.mtg.in 


CHEMISTRY TODAY | APRIL 18. 


o 


https:/It.me/Estore33 com 


https:/t.me/Estore33 com http:/www.estori 


№05 1.) 3x10 
4 


29403] 1,5 ag сло Ms 
dt 2 
п. (a) Av 
OH 
à) 
Cl 
(b) * 2Na « CI — CH, 
Methyl chloride 
Chlorobenzene 
Dry Eth 
M, {_$—с, +2NaCl 
Toluene 
Br 
(©) CX ale, KOH 
CH, 


1-Bromo-1-methyleyclohexane 


учи Ора 


(major) (minor) 
12. (ty), = 40 min, (1,5); = 20 min 
T, = 300 К, T, = 320 К 


E=? 
For 1“ order reaction, 
We 0693 0.693 0017 min“! Q 
(tah 40 & 
a= 0.693 2 0.693 =0.034 min! 
(t2) 20 Ф 
From Arrhenius equation, N 
k, 2309R| Tj 
0.034 20 
log 2 = Е 
0.017 2.30: А 320x300. 
Be 0.3010 x 2.303 x 8.314 x 320 x 300 
j 010 2:303 X83 14 X S20 X 300 


20 
Е, = 27663.8 J = 27.6 kJ 


13. Given, a = 400 pm 


For fec, Z=4 
ZxM 4x40 = 
d= = E say = 4.15 gem 
Na ха? 6022x10? x (400x107) 
4x40 
Mass of one unit cell = — 7 —- 
6.022 x 10 


Ф 
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Weight of cubic crystal 


No. of unit cells = - 
Mass of unit cell 


602x107 . 4 
4х40 
= 1.505 x 10? unit cells 


14. (a) In osmotic pressure method, pressure 
measurement is around the room temperature and the 
molarity of the solution is used instead of molality. That 
is why this method is used for determination of molar 
masses of macromolecules as they are generally not 
stable at higher temperatures. 

(b) Refer to answer 18, Pa; о. 34 (МТС CBSE 
Champion Chemistry) 

(с) ifor1 MKCl=2 


i for 1 M sugar soluti: Y 
л AT, = iK, т = 2 K, (for КС) 


AT, = K, (for, г) 

» A tion is double than that of 1 M 
sugar soli 

15. (; ting a precipitate of iron (III) oxide 
wit mount of FeCl, solution, a reddish brown 


colloidal solution is formed. In this case, Fe** 
m ferric chloride are adsorbed by Fe(OH); 


pitate. 
(OH), + Ее ———› Fe(OH),. Ее?* 
ppt Electrolyte Colloidal sol 


(b) When dialysis is persistent and prolonged, the 
traces of electrolyte are also removed. These electrolytes 
stabilise thecolloid and when removed completely, make 
the colloid unstable and the colloid gets coagulated. 

(c) On centrifugation, emulsion is decomposed 
back into its constituent liquids. This process is called 
demulsification. 

16. Refer to answer 81, Page no. 119 (MTG CBSE 
Champion Chemistry) 

17. (a) As (A) and (C) given positive Tollen's test thus 
these two should be aldehyde white (B) should be a 
ketone (does not give Tollens test) with — C — CH; 
group (as it gives positive iodoform test). 


Three isomers are 
о 


|| 
CH,CH,CH,CHO, CH,— C— CH, — CH, 
(A) (B) 


https:/It.me/Estore33 com 


https;/t.me/TheHindu Zone Official 


https:/it.me/Estore33_com 


CH,CH,CH,CHo 298% НО y Cry Cp CR Cg. 


(A) (D) 


о 


Il 
CH,—C— CH, — CH, Znltigcone. Hel 


(B) 
CH,CH,CH,CH, 
(D) 


(b) Out of A, B, C isomers, B is least reactive towards 
addition of HCN. 


18. (a): Bithional added to soap to impart antiseptic 
properties and to reduce the odour produced by 
bacterial decomposition of organic matter on skin. 

(b) 2-3% solution of iodine in alcohol-water mixture is 
known as tincture of iodine. It is a powerful antiseptic. 
(c) Sodium benzoate acts as a food preservative. 

19. (a): Fey[Fe(CN)g]3 

(b) Refer to answer 40, Page no. 191 (MTG CBSE 
Champion Chemistry) 

(c) Refer to answer 67 (i), Page no. 194 (MTG CBSE 
Champion Chemistry) 


20. (а): Refer to answer 32 (iii), Page no. 300 (. 
CBSE Champion Chemistry) 


(b) Denatured Protein : The protein obtai 
the loss of biological activity by changi 
temperature or by adding some salt, du 


of the native structure is known as,den: protein 
e.g. coagulation of egg white on b: S 

(c) Refer to answer 43, Page то. 801 (MTG CBSE 
Champion Chemistry) * 


(a) Refer to answe 
Champion Chemi: 
(b) Refer to 
Champion Chemi. 
(c) In a-helix structure, intramolecular H-bonding 


no. 299 (MTG CBSE 


Page no. 301 (MTG CBSE 


takes place whereas іп  f-pleated structure 
intermolecular H-bonding takes place. 
о 
H,—(—OCH; er 
" 
21. (i) о 


http://www.estore33.com 


= CH, НО си. cH, 
(ii) i 


«Ho —— 


Ethenyl benzene 
OCH; 


1-Phenylethanol 
OH 


© + Сн; -1 
1 
Ethoxybenzene pa (odi. 


22. (a) From the relation, AG? = -пЕЕ° 

More positive is the value of F”, reaction will be feasible. 
Mn” 555 Mn”; Fe” Fe” 

за за зе за 


more stable тоге 
(half filled) ( 
3 


Hence, Ер: for Mn: 
positive than that fo: 


(iii) HI, 
373K 


ouple is much more 


r of unpaired electrons, 


(b) Greater othe пи 

stronger i: pon and therefore, higher is 
the enthi isation. Since, iron has greater 
numb: ired electrons than copper hence has 


hig! ру of atomisation. 
to answer 55 (iii), Page no. 173 (MTG CBSE 


ion Chemistry) 


- (a): Knowledge, tendency to spread awareness. 

) The low density polythene has highly branched 
structure whereas high density polyethene has linear 
structure. 

(c) Polythene bags are non-biodegradable hence, 
Shyam refused to accept the items in those bags. 

(d) Refer to answer 69, Page no. 318 (MTG CBSE 
Champion Chemistry) 


24. (a) (i) Refer to answer 11, Page no. 281 (MTG CBSE 
Champion Chemistry) 
(ii) Diazotisation : 


Оу мн,+ махО,+2нс1 22278 K, 


Aniline 
N= NCĪ NaCl +290 
Diazonium salt 
(iii) Refer to answer 13, Page no. 281 (MTG CBSE 
Champion Chemistry) 
(b) (i)In aqueous solution, 2°-amine is more basic 
than 3^-amine due to the combination of inductive 
effect, solvation effect and steric reasons. 
(ii) Diazonium salts carry a nitrogen atom with a positive 
charge. This positive charge is well dispersed in aromatic 


© 
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diazonium ale e ^ resonance as shown below: 


Such a charge delocalisation is not possible in aliphatic 
diazonium salts and hence they are less stable than 


aromatic diazonium salts. 
OR 
NH, 0 
i H3— CN CHCOOH 
24. (a)(i) à So воо 
Aniline СНз C^ Pyridine 


Acetic anhydride 
NH— сосн, 


+ CHCOOH 
Acetanilide acid 


Acetic КА 
о 
! CH, | 
(ii) (<a +н-м{ na 
б p 
и ен, 


N, N- Poo NR 


Benzene sulphonyl 


chloride. 


sulphonamide 
+ ^ Reduction 
(iii) ^ CgHsN» 501 
Benzenediazonium 
chloride CH, + CH4CHO + № + НСІ 


Benzene Ethanal 
(b) Aniline undergoes isocyanide test (carbylamine 
reaction) whereas №, № - dimethylaniline does not. 


NH, 
+ CHCl; + 3KOH —— 
Aniline NC 
+3KCl+3H,0 
Phenyl isocyanide 
(foul smell) 


Ф 
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(c) Stronger the base, lower will be the pK, value. 
C,H4NH, < C;H.NHCH, < C,H;NH, 
pK, 3.29 4.63 9.38 
25. (a) : (i) The oxoacid of phosphous containing 
+3 oxidation state, undergoes disproportionation to 
yield compounds in higher and lower oxidation states. 
Hence, H;PO, undergoes disproportionation reaction 
but H;PO, does not, as in it phosphorus is already in 
highest wes state (+5). 


4H 0,35 PH, + зиро, 
(ii) Because of smaller size of Е and bigger size of Cl, 


chlorine can accommodate three fluorine atoms around 


it but fluorine does not. S 
cS no. 148 (MTG CBSE 


Cl, + 37,2995 CIF, 


excess 


(iii) Refer to answer’ 
Champion Chemistry) 


(b): (i) Refer wer 245, Page no. 154 (MTG CBSE 
4 ) 
er 218, Page no. 152 (MTG CBSE 
istry) 
OR 


) Light brown fumes of nitrogen dioxide are 

on heating the nitrate with concentrated H,SO,. 
О; + H,SO, — NaHSO, + HNO, 
INO; > 29,0 + 4NO, + О, 

Brown fumes (A) 

‘These fumes intensify when copper turnings are added. 
Cu + 4HNO, — Сц(М№О,), + 2NO, + 2H,O 
On cooling NO, gas (A) converts to solid КОЈ. 


о, cooling NO, 


Brown gas heating Colouriess solid 


(A) (B) 


(iii) Refer to answer 60, Page no. 146 (MTG CBSE 
Champion Chemistry) 

(b) The decreasing order of reducing character of the 
given hydrogen halides is HI > HBr > HCl > HF 

(c) Refer to answer 249, Page no. 154 (MTG CBSE 
Champion Chemistry) 


26. (a) The electrode reactions are 

At anode : $n; — Sn** (0.004 M) + 2e 

At cathode : 2H* (0.02 M) + 2e — Н, (1 bar) 

Net reaction : 

Sn; + 2Н* (0.02 M) > Sn** (0.004 M) + Н, (1 bar) 


https://t.me/Estore33_com 


https:/t.me/Estoreà3 com 


http://www.estore33.com 


hitps:/t.me/TheHindu_Zone_Official 


cientist of the Mont 


August Wilhelm von Hofmann 
(8 April 1818 - 5 May 1892) 


Early Life and Education 


August Wilhelm was a German chemist and he was born at 
Giessen, Grand Duchy of Hesse, on 8" April 1818. August 
Wilhelm matriculated at the University of Giessen in 1836. 

He originally took up the study of law and philology at Giessen. 
August Wilhelm changed his studies to chemistry, and studied 
under Justus von Liebig. He obtained his PhD there in 1841. 
In 1865, he returned to Germany to accept a position at the 
University of Berlin as a teacher and researcher. After his 
return, he co-founded the German Chemical Society (Deutsch 


Chemische Gesellschaft) (1867). 
Contributions 
гу. 


Hofmann's work covered a wide range of organi. 
Hofmann was a major contributor to the d 


‘The Nernst equation of this cell а! 


2+ * 
o 00591, [Sn] 
Ecen = Ece 77. — log 
Feat = Ере, 7E, 
= 0.000 V - (-0.1 


0.004 x1 


ог, Ёсе = Ёсе og 0.02? 


0.0004 

= Еу - 0.0296 (log 10) = Ez, – 0.0296 x 1 
= Еб – 0.0296 = Е.а = 0.14 - 0.0296 = 0.1104 V 

(b) (i) The reaction at anode with lower value of E° is 
preferred i.e., O; gas should be liberated but on account 


of overpotential of oxygen reaction at anode, preferred 


= E, - 0.0296 ie 


= 1 = 
reaction is Cleg) > 72o *e ie., Cl, gasis liberated 


at anode in the electrolysis of aq. NaCl. 
(ii) Conductivity of CH,COOH (weak electrolyte) 


techniques for organic synthesis, which originated at Liebig’s 
laboratory in Giessen. Hofmann and John Blyth were the first 
to use the term "synthesis" in their paper. 

А subsequent paper, Muspratt and Hofmannis "On Toluidine”, 
described some of the first "synthetical experiments" 
(synthetische Versuche) in the field of organic chemistry. The 
ultimate goal of such experiments was to artificially produce 
naturally occurring substances, such a goal was not practically 
attainable at the time. 

Hofmann also was the first to introduce molecular models 
into public lectures, around 1860 ing the earlier (1855) 
suggestion by his colleague ling that carbon is 
tetravalent. Hofmann’s colo still in use by some 


scientists : 
carbon = black, hydroge ile, nitrogen = blue, oxygen = 
red, chlorine = green, and sulphur = yellow. 


He also inve: P voltmeter which is an apparatus 
used for el i tér. 

Awards; 

. ted a fellow of the Royal Society in 1851. Не 


arded the society’s Royal Medal in 1854 and their 
ley Medal in 1875. 

n 1900, the German Chemical Society built the 
"Hofmann-Haus" at Berlin and in 1902 created the August 
Wilhelm von Hofmann Gold Medal in his honour, to be 
awarded for outstanding achievements in chemistry. 


ое 


decreases with dilution because the number of current 
carrying particles ie ions present per ст" of the 
solution becomes less and less on dilution. 
OR 
26. (a) AG? = -nFE?.y 
E до“ -- 43600 


cell 7 — 


nF -2x96500 


2AgCl + Hj (1 atm) —> 2А, + 2H'(0.1 М) + 
2CI (0.1 M) 


70.226 V 


0.0591 [Product] 


[Reactant] 
(0.1? 
(1) 


log (107?) =0.226— 


Коп = Ecel Z 


0.0591 
2 


0.0591 
2 


=0.226- 


log 


-0.226— 


0.0591 
(eg 
2 «9 


= 0.226 + 0.0591 = 0.2851 V 
(b) Refer to answer 113 and 115 Page no. 66 (MTG 
CBSE Champion Chemistry) ee 
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= Classes 


GURUKUL FOR IITJEE AND MEDICAL PREPARATION 


IMPARTING QUALITY EDUCATION SINCE 1986 


ШЕ ee 
РАСА GUIDING STUDENTS 


NITs-BITs pur G THE 
es N^" oa RDS FOR 


LEARNING FOR 
NEET Ses MORE THAN 
THREE DECADES 


ADMISSION CUM 
SCHOLARSHIP TEST 


1" MARCH & 21° APRIL 


COURSES FOI COURSE FOR FOUNDATION 
IIT-JEE PREPARA] MEDICAL TEST PREPARATION —— COURSES 


For Students Going To Class 11" &12" Рог Students Going To Class 11" Рог Students Going To Class 9", 10 
MERITORIOUS STUDENTS FROM EACH CLASS WILL BE AWARDED SCHOLARSHIP* UP TO 90% 


УМС DELHI NCR CENTRES ( + centre for both JEE & MEDICAL preparation ) 

+ H.O.: Pitampura + Anand Vihar Dwarka * Faridabad Ghaziabad + Greater Noida Gurugram 
7290045420/416 (011) 43068924/26 (011) 45221178 (0129) 4163119/20 9650495709 7290045422 (0124) 4148541/42 
(011) 45221191-93 

+ Janakpuri / Vikaspuri + Noida Punjabi Bagh ge" + Safdarjung Enclave Kalu Sarai 5; ^ * Rohtak 
9643407598 / (011) 46582525 9643407591/93 7290045419 (011) 41046279/80 (011) 42156441 9999335300 


ALSO OFFERING, INTENSIFIED CORRESPONDENCE COURSE, УМС ALL INDIA TEST SERIES (VATS) ES „ә 
& FINAL STEP WITH BCC. FOR MORE INFO, CALL (011) 42156441 EE) ША А еа 


Ф CHEMISTRY TODAY | АРІ 718 


https://t.me/Estore33_com 
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Mathematics S 


6 assignments for 
self-assessment 
Previous years’ JEE 
questions 
(2017-13) 


4 


5800+ Questions 
EE 


Highlights of MTG's Objective Mathematics for JEE Main & Advanced 


КЕШЕШ coaching institutes in Chennai and Warangal Matrix Match - Integer Answer Type 


Visit www.MTG.in to buy online or visit a leading bookseller near you. 
For more information, e-mail info@mtg.in or call 1800 300 23355 (toll-free) today. 


TRUST OF MILLIONS, SINCE 1982 


киз: 891916180 В.М. No. 53544/1991 Published anedaheseeem month Postal Regd. No. DL-SWAR UARA B2 one orci 
Lic. No. U(SW)-28/2018-20 to post without prepayment of postage N.D.P.S.O.N.D-1 on 2-3rd same month 


Take the Mock Test for ДИРМ5- 2018 Computer Based Test (CBT) 
Test Date: 14" May, 2018 (Monday) 8 20" May, 2018 (Sunday) 


Last Date for Enrollment: 10“ May, 2018 


© © o o © 


Time Slot: Eligibility: Fee: Syllabus: Centres: 
Morning: 9:00 am to 12:30 pm (1488712 appeared / For New Student © 500/- Complete Syllabus Across India* 
Evening: 2:00 pm to 05:30 pm passed Students For Aakashians FREE 


Test Pattern of AIIMS 2018: Total 200 Questions (РСВ: 120 МСО5 + 60 AR type + GK & Aptitude: 20 MCQs) 
Physics-60 | Chemistry-60 | Biology-60 | General Knowledge-10 | Aptitude & Logical Thinking-10 


Salient Features: • Simulation of Actual Exam • Know your weak areas * All India Ranking & Analysis + Comprehensive Assessment 
* Get rid of Exam Fear * Understand Time Management * Enhance your chances of selection + Immediate Access to Answer Key & 
Solutions after exam * Test Papers prepared by experts & in sync with that of AIIMS • Video Solutions available on next day of Mock Test 


(А 
Aakash 


Medical| IIT-JEE| Foundations 


(Divisions of Aakash Educational Services Pit Ltd 


Apply @ www.aakash.ac.in | TOLL-FREE No. 1800-180-2727, 1800-102-2727 


Registered Office: Аа 


